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CAVE CREEK WATER CO. 
LINE EXTENSION AGREEMENT 

r g./ b 
THIS AGREEMENT is made this /->I day of O/')kgbf/ ,2006, by and 

between CAVE C E E K  WATER GO., an Arizona corporation ("Company") and Michael D. 
Crew, Ricky D. Ulmer, Cynthia L. Ulmer-Lux, David D. Ulmer and Tamcra L. Tomlin, as the 
Family Co-Trustees of the Derald D. UImer 2002 Trust ("Applicant"). 

A. Company holds a Certificate of Convenience and Necessity from the 
Arizona Corporation Commission ("ACC") to provide water service to the Black Mountain 
Vistas subdivision and which is more specifically described on EXHIBIT A attached hereto and 
incorporated herein by this reference (the "Property"). 

B. Applicant owns and intends to develop five ( 5 )  residential Iots on the 
Property and has requested Company to provide water service to the Property. 

C. Certain Water-Related Facilities (as hereinafter defined) must be designed, 
constructed, instailed and connected to Conipany's system in order to permit Company to deliver 
water service to the Property. 

D. Applicant is willing and able to fhance, design, install and construct said 
Water-Related Facilities, subject to Company's approval of such design and construction. 

NOW, THEREFORE, in consideration of the mutual covenants herein contained, 
and as a predicate to the Property receiving water service, the parties hereby agree as follows: 

1. Facilities to be Constructed: This Agreement governs the construction, 
installation and h a n c i n g  of the Water-Related Facilities set forth in those cerlain engineering 
plans for project #108026, dated July 25,2006, drafted by Pinnacfe Engineering, Inc., Sheet Nos. 
1 to 5, altached hereto and incorporated herein by this reference as Exhibit B (the "Plans"), as 
modified in find engineering plans approved by Conipany, the ACC, the Arizona Department of 
Environmental Quality ("ADEQ") or its delegate, the Maricopa County Environmental Serviccs 
Department ("MCESD") and/or such other governmental agency, if any, having authority to 
review and approve the engineering plans. Such modifications shall be deemed to amcnd the 
Plans and are incorporated herein by reference. No other or further amendments of thc Plans 
shall be permitted without written authorization of Company. The facilities to be constructed 
pursuant to the Plans and all easements, rights-of-way or other real property rights or interests 
allowing the construction, operation, maintenance, repair, replacement and upgrading of such 
facilities, are hereinafter referred to as the " Water-Related FaciIitjes". Any additional lines, or 
water facilities necessary to provide adequate water service to the Property, or any portion 
thereof, are beyond the scope of this Agreement and Company shall have no responsibility 
therefor unless otherwise agreed by Company expressf y and in writing. 

2. Applicant to Construct and Pay: Applicant shall design, construct and 
install the Water-Related Facilities and shall pay ail of the costs related thereto andor arising 
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directly or indirectly from this Agreement or any undertaking in the perfomlance thereof, 
including, but not limited to, the costs of acquiring any necessary easements, rights-of-way or 
other rights necessary to consti-uct, operate, maintain, repair, replace and upgrade the Water- 
Related Facilities, engineering, computer modeling analysis, materials, labor, transportation, 
equipment, known or ttnknown, surcharges, regulatory fees, necessary permits, easements, 
inspections, adniinistrative overhead, attorney’s fees, approvals, testing, correction, insurance and 
bonds, prescnt or future regulatory fees, special assessnicnts, excise charges, taxes, including a 
gross-up for income tax impacts relating to receipt of the Water-Related Facilities but expressly 
excluding property taxes. 

3. Time of Payment: Applicant, prior to Company’s acceptance of the 
Water-Related Facilities, shall pay all costs incurred by Appiicant in the performance of this 
Agreement, Upon execution of this Agreement, Applicant shall pay Company ten percent (1 0%) 
of the Estimate Cost (as defined in Paragraph 4) of construction, as determined by Paragraph 4 
hereof, up to a maximum of fifteen thousand dollars ($lS,OOO.OO) as and for Company’s cost of 
engineering, computer modeling analysis, inspection, administrative overhead, and attorneys’ 
fees incurred in connection with this Agreement. All other costs payable by Applicant to 
Company hereunder shall be due and payable the later of: (a) prior to Company’s acceptance of 
the Water-Related Facilities, or (b) within fifteen (1 5) days of receiving a biH therefore. Interest 
shall accrue on any unpaid balance at the rate of 1.5% per month. All sums paid by the 
Applicant pursuant to this Paragraph 3 and supported by documentation as required by Paragraph 
5 shall be deemed advances-in-aid-of-construction refundable as set forth in Paragraph 6 hereof. 

4. Actual Cost Shall Govern: The estimated total cost of the Water-Related 
Facilities is fifty-three thousand five hundred thirty-two dollars and 50/100 ($53,53250) as 
shown in itemized form on Exhibit C (“Estimated Cost”). Applicant acknowledges the estimate 
is non-binding and hereby agrees to pay the actual cost of the Water-Related Facilities. 
Company shall calculate, and Applicant shall pay, the estimated income tax impact for my 
portion of the Water-Related Facilities treated as income for income tax purposes (e.g. service 
lines and meters serving individual lots) (herein referred to as the “gross-up”); provided, 
however, if the estimated gross-up differs from the actual amount thereof, (a) Company, within 
ninety (90) days ai‘ter filing the applicable tax return, shall refund any portion of the gross-up 
collected in excess of the increase in tax liability of Company arising from receipt of the Water- 
Related Facilities or (b) within ninety (90) days dter receiving Company’s invoice therefor, 
Applicant shall pay to Company any additional aniount necessary to fdfy compensate Company 
for the actual increase in Company’s tax liability arising from receipt of the Water-Rclatcd 
Facilities. 

5. Documentation: Applicant shall, as a condition of acceptance of the 
Water-Related Facilities and not later than sixty (60) days after completing construction, furnish 
Company with: 

(a) copies of  all bills, invoices and other statements of expenses 
incurred by Applicant, covering all costs of materials, equipment, 
supplies, construction and instalfalion of the Water-Related Facilities; 
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(b) lien waivers and releases from all contractors, subcontractors and 
vcndors for materials, labor, equipment, supplies and construction 
included in Water-Related Facilities; 

(c) receipts specifying exact amounts evidencing payments in full by 
Applicant to all contractors, subcontractors or vendors for aIi materials, 
equipment, supplies, labor and other costs of construction oi  the Water- 
Relatcd Facilitics; 

(d) ”as-built” drawings (hardcopy and electronic copy in AutoCAD 
format refercnced to the following coordjnate syslem: NAD83 H A W  
State Plane Central Arizona 0202 feet international) ccrtified as to 
correctness by an engineer registered in the St& of Arizona and approved 
by Company, and showing thc location and respective sizes of Water- 
Related Facilities; 

(e) all easements, bilk of sale, deeds, subordinations, title insurancc 
policies and other evidences of ownership, and/or right to construct, 
opcrate, maintain, repair, replace and upgrade the Water-Related Facilities 
as deemed necessary and in a form satisfactory to Company; and 

(0 
Water-Related Facilities are located, if requested by Company. 

an eiivironmental assessment of any real property on which the 

6 .  Return of Advance: The cost of constniction and installation of Water- 
Related Facilities advanced by Applicant pursuant to this Agreement and evidenced by invoices 
hrnished to Company pursuant to Paragraph 5 hereof, is subjcct to refund by Company to 
Applicant. Company shall make refunds annually on or before August 31 of each year for the 
preceding July I through June 30 period. The amount to be rcfundcd annually shall be ten 
percent (10%) of total gross annual rcvenues from water sales to each bona fide customer whose 
service line is connected to main lines covered by this Agreement (excluding all gross receipts 
collected as sales taxes, franchise fees and/or any other assessment, fee, tax or charge imposed 
by a state, federal or local governmental body or pursuant to a cost adjustment mechanism 
approved by the ACC) derived from the provision of water to each customer located on the 
Property who is served from water mains installed by Applicant pursuant to this Agreement. 
Refunds shall be payable for a pcriod of ten (10) years commencing from the later of (1) thc date 
of Company’s acceptance of the Water-Related Facilities, or (2) the first day of the month 
following 180 days from the execution of this Agreement. In no event shall the funds paid 
hereunder exceed the total amounts paid by Applicant as advances-in-aid-of-construction 
pursuant to this Agreement. Any bafance remaining at the end of the ten (1 0) year period shall 
become nonrcfundable unless the refund period is extended from year to year at fhc sole option 
of Company. No interest shall bc paid on any amount advanced by Applicant pursuant to this 
Agreement. 

7. Company’s Right of First Refusal: Before selling or transferring the 
refund obligation of Company under this Agreement, Applicant shall first give Company, and its 
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heirs, successors and assigns, reasonable opportunity to purchase the same at the same price and 
upon the same teniis as contained in any bona fide offer which Applicant has received from any 
third person or persons which Applicant may desire to accept. 

8.  Governmental Approvals: Prior to purchasing materials for or 
commencing constructjon of the Water-Related Facilities, Applicant shall pay for and provide lo 
Company all requisite use permits, construction permits, including approvals to construct 
drinking water facilities, ACC approval of this Agreement, zoning and other governmental 
approvals and other approvals and pennits of any kind rcquircd and necessary to install, 
construct, operate and maintain the Water-Related Facilities. Applicant acknowledges that this 
Agreement must be accompanied by the Certificate of Approval to Construct issued by the 
Maricopa County Environmental Services Department for submission to the ACC for approval. 

9. Provision and Use of Easements: Applicant shall, at no cost to Company 
and in a form acceptable to Company, furnish Company any and all easements and rights-of-way 
reasonably necessary to insure the proper provision of utility service by Company, as determined 
in the sole discretion of Company, including the rights to construct, operate, maintain, repair, 
replace and upgrade the Water-Related Facilities. In addition, Company shall have the right to 
use any of the existing or future dedications, easements, or recorded rights-of-way on the 
Property in furtherance of the proper provision of' utility service by Company. 

10. Provision and Use of Wellsites, Booster Sites and Storaw Tank Sites: 
Applicant agrees, at no cost to Company and in a form acceptable to Company, to establish and 
convey to Company the weflsitc(s), booster sitc(s), and storage tank site(s> that Company, in its 
sole discretion, deems necessary for the proper provision of utility service by Company. It is 
understood Company shall. have the right to reject any site offered or permit condition which 
Company and/or Company's engincers, in their sole discretion, do not feel appropriate or suitable 
for Company's needs and, in such circumstance, Applicant shali be obligated to establish and 
convey a replacement site therefore suitable to Conipany, at no cost to Company. Conveyance of 
such site(s) must be by wairanty deed acceptable to Company and free and clear of all liens and 
encumbranccs whatsocver. 

1 1 ,  Obligation to Commence: Applicant shall promptly commence 
construction of the Water-Related Facililies and shall complete constiuction no latcr than two 
years from the datc of this Agreement. Should construction not promptly commence, or if 
Applicant fails to pursue completion within the such time period, or such longer period as 
mutually agreed to in writing, Company may cancel this Agreement upon ten (10) days written 
notice to Applicant. In the event the Agreement is canceled, neither party hereto shall have any 
further obligations to the other hereunder, cxccpt that Applicant shall be responsible and pay to 
Company an amount equal to the costs actually incurred by Company, including, but not limited 
to, cngineering and legal fees and costs incurred in the preparation of this Agreement. Any 
advances Company has received in excess of the actual costs paid or incurred by Company shall 
be refunded to Applicant. 

12. Company's Right to StoD Work: If Applicant materially fails to perform 
in accordance with this Agreement, Company, by a writtcn order signed by a duly designated 
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representative of Company, may order Applicant to stop work, and Applicant shall stop 
construction and installation of the Water-Related Facilities, or any portion thereof designated in 
such order, until the cause for such order has been eliminated. 

13. Contractor's License: Unless another classification is appropriate, all 
construction, installation and connection of Water-Related Facilitics shalt be done by a 
contractor approved by Company and having a valid contractor's license issucd by the State of 
Arizona Registrar of Contractors encompassing the work to be performed (usually a Class A, A- 
12 or A-16 license). 

14. Construction Standards: The size, design, type and quality of the Wafer- 
Related Facilities shall be in accordance with good utility practices, the requirements of 
Company (as idcntified by Company in writing on or before the date of this Agreement or as 
attached hercto as Exhibit D or otherwise approved by Company in writing), the rules, 
regulations, orders and requirements 01 the ACC, ADEQ and any other public agency having 
jurisdiction thercover, including, but not limited to, traffic control, compaction, safety, pavement 
removal and replacement, sloping, shielding, shoring, OSHA regulations and Arizona 
Department of Health Services Buffetins No. 8 and No. 10. Arizona Administrative Code R14- 
2-406(M) requires that all line-extension agreements shall be filed and approved by the Utilities 
Division of the ACC. Applicant shall submit the Certificate of Approval to Construct Irom 
MCESD to Company promptly upon receipt of the Certificate of Approval to Construct. 
Additionally, all of said plans and specifications shall meet or exceed the standards and 
specifications of the Maricopa Association of Governments, and shall be approved in writing by 
Company before being submitted to ADEQ, or its designee, or the ACC for approval. Applicant 
will be solely rcsponsible to design and construct the Water-Related Facilities with sufficient 
capacity to accommodate the water service requirement of the Property, including fire flow 
requirements imposed by a governmental entity, without adversely impacting water service to 
other customers of Company. Upon the request of Company, the Water-Related Facilities or any 
portion thereof, shall be oversized, provided Company shall bc responsible for and pay the 
incremental increase in costs and expenses related to the oversizing. 

15. InsDection and Testing: Applicant shall comply with the inspection arid 
testing requirements of Company and any govermnental agency having jurisdiction over the 
construction, instaIIation and connection of the Water-Related Facilities. Any inspection or 
testing requirement imposed by Company shall be reasonable and shall not cause Applicant 
unwarranted delays in the ordinary course of construction. Unless otherwise agreed, Applicant 
shall notify Company or Company's designated enginecr that Water-Related Facilities are ready 
for inspection and/or testing, prior to covering or otherwise Iimiting access to the facility and 
when inspection or testing is otherwise required. Company, or its designated engineer shall 
make an initial inspection of the facility within forty-cight (48) hours after being so notified, 
excluding weekends and holidays. Inspcction or testing by Company shall in no way relieve 
Applicant of responsibility to obtain any required governmental approvals of the work or relieve 
or limit Applicant's responsibility and liability for construction and installation or Wafer-Related 
Facilities in accordance with the terms of this Agreement; provided, however, if Applicant 
requires or otherwise obtains a performance bond acceptable to Company, Applicant may require 
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Company to proceed solely against the bond to remedy defects and deficiencies in construction, 
materials and workmanship. 

14. Acceptawe of Facilities: Water-Related Facilities will not be deemed 
accepted by Company unless (a) accepted in writing by Company or (b) documentation of 
coiiveyance has been delivered io and accepted by Company. Company shall not unreasonably 
refuse to accept the Water-Related Facilities when offered by AppIicant; provided, however, 
Company has no obligation to accept Water-Related Facilities, or any portion thereof if not in 
compliance with any requirement of the provisions of Exhibit D or any other provision of this 
Agreement, including, but not limited to, iE (i) not constructed in conforniance with the Plans, 
(ii) determined to be unsatisfactory in any material respect upon inspection or testing, (iii) not 
paid for in full, (iv) liencd or encumbered in any way, (v) not located on Company property, 
easement or right-of-way, or (vi) not supporfed by proper documentation. Within sixty (60) days 
of Applicant tcndcring the Water-Related Facilities €or acceptance, Company shall provide 
written notification of any defects and items left to be completed. Applicant shall promptly 
correct all defects and complete all itenis so identified. 

17. Temporary Use of Facilities: Applicant irrevocably consents to 
Company's use of. all or any portion of the Water-Related Facilities, without cost to Company, 
prior to acceptance thereof in accordance with Paragraph 16. Any water service provided by 
Company to the Property prior to acceptance of the Watcr-Related Facilities as provided herein 
is provided on a temporary basis only, subject to termination by Company on ten (10) days 
written noticc that temporary service will no longer bc available until Applicant meets all 
conditions precedent to acceptance of the Water-Related Facilities. 

18. Risk of Loss: All risk of loss shall be with Applicant until acceptance by 
Company of the Water-Related Facilities in accordance with Paragraph 16. Applicant shall 
repair or cause to be repaired promptly, at no cost to Company, all damage to the Water-Related 
Facilities caused by construction operations until all construction under this Agreement has been 
completed and accepted by Company. 

19. Perforniance Bond and Labor and Material (Payment) Bond: Upon 
Company's request, Applicant shall providc Company with Performance and Payment Bonds for 
100% of the Estimated Cost set forth on Exhibit C. Each Bond shall be executed by a Surety 
hoIding a Certificate of Authority to transact surety business in the State of Arizona issued by the 
Director of the Department of Insurance. Thc Bond shall be written or countersigned by an 
authorized representative of the Surety who is either a resident of 1he State of Arizona or whose 
principal office is maintained in the State of Arizona. The Bond shall have attached thereto a 
certified copy of the Power of Attorney for the signing official. The bonding company shall be 
rated "Best Rated A" or better by the A.M. Best Company and shall be otherwise acceptablc to 
Company. 

20. Title to YroDerfy : 'fhe Water-Related Facilities constructed pursuant to 
this Agrcemcnt shall become upon acceptance thereof by Company in accordance with 
Paragraph 16, and shall remain, thc sole property of Company, whelher or not Applicant 
provides any written document of Iransfer to Company. Upon such acceptance, Applicant shall 
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not have any further right, title, ownership or ownership interest in the Water-Related Facilities 
whatsoever, except for the right to receive refunds of the particular advance-in-aid-of- 
construction pursuant to the method hereinafter described. However, Applicant shall furnish any 
document pertaining to ownership and title as niay be requested by Company including 
documents which evidence or confirm transfer of possession to Company of good and 
merchantable title io the Water-Related Facilities, easements or other real property rights or 
interests, free and clear of liens. 

21. Warranty: Unless otherwise provided in Exhibit B, Applicant warrants to 
Company that all materials and equipment hrnished under this Agreement will be new, and that 
the Water-Refated Facilities will be of good quality, free from faults and defects. Applicant 
further guarantees the Watcr-Related Facilities for a period of two (2) years from the date of their 
acceptance by Company (thc "Guarantee Period"). Should any portion of the Water-Related 
Facilities need replacerncnt or repair within the Guarantee Period, Applicant shall replace such 
portion of the Water-Related Facilities on a lien-free basis at no cost to Company. 
Notwithstanding the foregoing, in the event Applicant is unable to obtain a warranty of least two 
(2) years from a contractor and Applicant provides sufficient written evidence to Company (as 
determined in Company's reasonable discretion) of Applicant's inabiiity to obtain such a 
warranty after its commercially reasonable efforts to do so, the Guarantee Period shall be 
reduced to a period of one (1) year from the date of their acceptance by Company. If Applicant 
fails within a reasonable time to replace or repair any portion of the Water-Related Facilities 
decmed to be needed, Company may came said Water-Related Facilities to be replaced or 
repaircd and AppIicant agrees to pay all costs incurred therein; provided, however, if Applicant 
has obtained a performance bond which has been accepted by Company, Applicant may require 
Company to first proceed against the bond to remedy defects and deficiencies in construction, 
materials and workmanship. Any portion of the Water-Related Facilities not conforming to this 
Agreement, including substitutions not properly approved and authorized, may be considered 
defective. If required by Company, Applicant shall furnish satisfactory evidence as to the kind 
and quality of materials and equipment used on the Watcr-Related Facilities. 

22. Insurancc: AppIicant shall secure and maintain until acceptance of the 
Water-Related Facilities, the foHowing insurance in the name of Applicant, naming Company as 
additional insured with respect to claims which may arise out of or result from Applicant's acts, 
operations or negligence or those of its subcontractors, or anyone directly or indirectly employed 
by any of them including officers, employees, agents or representatives for matters reiated to this 
Agreement. 'The coverage shall be provided on an "occurrence" basis rather than a "claims 
made" basis, shall be provided without offset against Company's existing insurance and provide 
for a minimum of thirty (30) days notice to Company prior to cancellation, reduction in coverage 
or other substantial modification. Applicant shall provide a Certificate of Insurance, which sets 
forth the following minimum amounts and typcs of coverage: 

TYPE OF COVERAGE AMOUNT NO LESS THAN 

Workers' Compensation Statutory Requirements 

Employers Workers' $100,000 each accident 
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Compensation Liability $100,000 disease each employee 
$500,000 disease aggregate 

Commercial General Liability 
(including contractual 
Iiability for this Contract; 

$1,000,000 per occurrence 
$2,000,000 aggregate combined single limit 

broad form property damage; 
completed operations; and 
explosion, coHapse and 
underground coverage) 

Vehicle Liability 
(including Owned, hired 
and non-owned coverages) 

$1 .OOO,OOO combined single limit 

Applicant shall submit to Company proof of the required insurance prior to 
commencing construction of the Water-Related Facilities pursuant to this Agreement and/or at 
such other tinie(s) as dccnied appropriate by Company. Applicant shall obtain the above- 
described insurance from insurance companies which are duIy authorized to issue such policies 
in the State of Arizona, "Best Rated A" or better by the A.M. Best Company, and otherwise 
acceptable to Company. Applicant shall maintain such insurance coverage until all the work has 
been completcd and the Water-Related Facilities have been accepted by Company. 

Company shall not be obligated to rcview any of the Applicant's Certificates of 
Insurance, insurance policies or endorsements or to advise Applicant of any deficiencies in such 
documenis and any receipt of copies or review by Company of such documents shall not relieve 
Applicant from or be deemed a waiver of Company's right to insist on strict hlfillment of 
Applicant's obligations under this Paragraph. 

23. Protection of Persons and Property: Applicant and its employees, officers, 
agents, c~ntractors, subcontractors, heirs and assigns shall adopt cvery practical means and 
comply with all laws, ordinances and regulations in order to minimix interferences to traffic, 
and to avoid inconveniences, discomfort, loss, damage and injury to persons and property, 
including the provision of adequate dust control measures during the construction, installation or 
connection of thc Water-Related Facilities. All obstruction to traffic shall be guarded. Neither 
Applicant nor any subcontractor shall trespass upon private property. Applicant shall protect 
against injury or damage to pipes, sewer conduits, electrical conduits, lawns, gardens, shrubbery, 
trees, fences, or other structures or property, public and/or private, encountered in the 
performance of this Agreement. Applicant shall be responsible and liablc for any injury or 
damage to persons or property, directly or indirectly, resulting from the actions or inactions of 
Applicant, its offxcers, directors, agents, employees and representatives, including contractors 
completing the Water-Related Facilities; exccpting injury or damage arising from the acts of 
public enemy, inevitable accidents, firc, explosions, strikes, riots, war or any other act or thing 
reasonably beyond its control or incident to interruptions necessary for repairs or changes in 
Company's production, storage, transmission or distribution facilities. 
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24. Indemnification: Applicant shall indemnify and hold hannless Company, 
its officers, directors, members, agents and employees from and against claims or expenses, 
including penalties and assessments and attorney% fees to which they or any of them may be 
subjected by reason of injury or death of any person, or loss or damage to any property occurring 
prior to Company's acceptance of the Water-Refated Facilities in accordance with Paragraph 16, 
or contributed to or caused by the active or passive negligence of Applicant, its agents, servants, 
employees, contractors or subcontractors in the execution of Applicant's obligations under this 
Agreement or in connection therewith. In case any suit or other procecding shall be brought on 
account thereof, Applicant will assume the defense at AppIicant's own expense and will pay all 
judgments rendered therein. The provisions of this Paragraph shall survive termination of this 
Agreement. 

25. Water Service: Upon Applicant complying fully with this Agreement, 
including receiving Company's acceptance of the Water-Related Facilities in accordance with 
Paragraph 16, complying fdly with any other agreements between the parties arid obtaining all 
requisite governmental approvaIs to sell lots within the Property, Company agrees to offer 
domestic water service to the Property pursuant to the terms and conditions of the Agreement 
between the parties dated June 22, 2006. Water service shaIl be offered in accordance with 
Company's Articles of Incorporation, By-laws, rules and regulations, and under the tariffs and 
rules and regulations approved by or of the ACC, ADWR, ADEQ or any other applicable 
regulatory agency, as amended fiom time to time. This Agreement shall not preclude Company 
from requiring applications for water service to be executed and complied with prior to the actual 
delivery of water service to individual Lots within the Property. 

Applicant is requesting retail potable water service to the Property for domestic 
use only. Company does not hereby agree to furnish water for industrial, lake, irrigation 
(excluding residential landscaping), golf course or any other non-domestic purpose, but 
may do so if so agreed by Company in a separate written agreemcnt. COMPANY 
EXPRESSLY DISCLAIMS ANY RESPONSIBIL€TY OR OBLIGATION TO PROVIDE 

ANY FIRE STANDPIPE, OR FIRE HYDRANT, OR FOR FIRE PROTECTION 
SERVICE. IN THE EVENT FIRE PROTECTION SERVICE IS INTERRUPTED, 
IRREGULAR, DEFECTIVE, OR FAILS FROM CAUSES BEYOND COMPANY'S 
CONTROL OR THROUGH ORDINARY NEGLIGENCE OF ITS EMPLOYEES, 
SERVANTS OR AGENTS, COMPANY WILL NOT BE LIABLE FOR ANY INJURIES 
OK DAMAGES ARISING THEREFROM, AND APPLICANT, ITS SUCCESSORS AND 
ASSIGNS, INCLUDING FUTUKE OWNERS OF THE PROPERTY, OR ANY PORTION 
THEREOF, SHALL DEFEND, INDEMNIFY AND HOLD COMPANY HARMLESS 
AGAINST ANY AND ALL LIABILITY, LOSS, DAMAGE OR EXPENSE OF 
COMPANY ARISING THEREFROM. 

WATER AT A SPECIFIC PRESSURE OK GALLONS-PER-MINUTE FLOW RATE AT 

Company shall have no obligation whalsoevcr to provide service to the Property 
or any portion thereof uniess and until: Applicant has paid the full cost of the Water-Relatcd 
Facilities as required hereunder; Applicant has secured all governmental approvals required 
hereunder or as a condition to the sale and/or occupancy of the subdivided lots; construction of 
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the Water-Related Facilities has been completed and accepted by Conipany; and Applicant has 
paid all fees, charges, and deposits authorized to be charged by the ACC including, but not 
limited to, meter and servicc lincs which are not a pafl of the Water-Related Facilities covered by 
this Agreement. 

26. Conservation Requirement: To thc cxtent Applicant conlracts for or 
constructs residences or other water consuming facilities on the Property, AppIioant shall make 
its best efforts to ensure that construction of said residences and facilities incorporates the latest 
technologies in water conservation consistent with the economic investment therein and limits 
water using features. Applicant shall take all steps necessary, inciuding restricting oulside lawns 
and vegetation through recorded covenants, conditions and rcsfrictions, to limit total water usage 
on the Propci-ty, and on individual lots and facilities within thc Property (a) to levels at or below 
the gallons per capita per day standard recognized by ADWR for Company and (b) in 
accordance wjth any other water use standard applicable to Company and set by law, regulation, 
order or tariff. 

27. Won-Agents: It i s  agreed that Company is not an agent for Applicant and 
shall not incur any costs or expenses on behalf of Applicant and that Applicant is not an agent of 
Company and shall not incur any costs or expenses on behalf of Company. 

28. Communication: Communications hereunder shall be sent to Applicant 
addressed as follows: 

Rick Ulmer 
c/o Gresham Transfcr 
P.O. Box 699 
Fairview, OR 97024 
Fax: (503) 695-5755 

With a copy to: 

David Gulino 
441 3 N. Saddlebag Trail, Suite 5 
Scottsdale, AZ 85251 
Fax: (480) 946-5041 

or to such other addresses or addressees as Applicant may advise Company in writing, and to 
Company at: 

Cave Creek Watcr Co. 
c/o Cindy L i l a  
21410 N. 19th Ave., Suite 201 
Phoenix, A2 85027 
Facsimile: (623) 580-9659 

with a copy to: 
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Salmon, Lewis & Weldon, P.L.C. 
c/o Kristin D. Magin, Esq. 
2850 E. Camelback Rd., Sfe. 200 
Phoenix, Arizona 85016 
Facsimile: (602) 801 -9070 

or to such other addresses or addressees as Company may advise AppIicant in writing. AH 
ttotices shall be in wiling and shall be delivered by hand-delivery, or by deposit with an 
overnight express delivery service, or by deposit with the U S .  Postal Service, certified mail, 
return receipt requested, or by facsimile delivery, and shall bc dccmcd given and received upon 
receipt, if hand-delivered, or one business day after deposit with an overnight express delivery 
service, or three business days after mailing, if mailed by certified mail, retunled receipt 
requested, or the same day if delivery by facsimile or one business day after delivery by 
facsimile after 5 pm MST. 

29. Assi~nabilitv: This Agreement shall be binding upon and inure to the 
benefit of the parties hereto and their respective legal representatives, successors and assigns and 
either party may record the Agreement with the County Recorder's office in the county where the 
Property is located. However, Applicant shall not assign its rights, obligations and interest in 
this Agreement without the prior written consent of Company and any attempted assignment 
without such consent shall be void and of no effcct. It shall not be unreasonable for Company to 
withhold its consent if the proposed assignee does not own the Property. 

30. Covenant Running With the Land: The parties intend the duties and 
obligations imposed on Applicant by Paragraphs 9 and 26 of this Agreement to be a covcnant 
running with the Property and they shall run with the Property and be the obligation of and be 
binding upon all holders of any legal or equitable interest in the Property. 

31. Rirrhts and Remedies: The duties and obligations imposed by this 
Agreement and the rights and remedies available hereunder shatl be in addition to and not a 
limitation of any duties, obligations, rights and remedies otherwise imposed or available at law 
or equity. No action or failure to act by Company or Applicant shall constitute a waiver of any 
right or duty af'forded any of them under the Agreement, nor shall any action or failure tu act 
constitute an approval of or acquiescence jn any breach, except as may be specifically agreed in 
writing. 

32. Litigation: Should litigation be necessary to enforce any term or provision 
of this Agreement, or to collect any damage claimed or portion of the amount payable under this 
Agreement, then all litigalion and collection expenses, witness fees, court costs, and attorneys' 
fees shall be paid to the prevailing party. Nothing herein shall preclude non-binding arbitration 
if the parties so elect in the event of a dispute hereunder. 

3 3. Entire Ameementrffme of the EssencdWaiver: This Agreement together 
with the watcr service agreement sets forth the full and entire agreement of the parties and 
supersedes any and all prior or contemporaneous agrecmcnts, understandings, representations 
and statements, oral or written, with respect to the subject matter hereof, including any draft 
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attachcd to the water sewice agreement. This Agreement may only be altered, amended or 
supplemented in writing. This Agreement shall be governed by the laws of the State of Arizona. 
Time is of the essence in performing all obligations hereunder. Waiver of a breach of any term, 
condition or covenant of this Agreement by any party shall bc limited to the particular instance 
and shall not be deemed to waive future breaches of the other party of the same or other terms, 
conditions or covenants. 

34. Counterparts: This Agreement may be cxecutcd in any number of 
counterparts, and all such counterparts shall be deemed to constitute one and the same 
instrument, and each of said counterparts shall be deemed an original hereof. 

35. Effective Date: This Agreement shall have no force or effect whatsoever 
and shall not be binding upon Conipany or Applicant until such time as it is executed by all 
parties and actually approved by the ACC and/or the Utilities Division thereof. 

36. Authority to Exccutc: Applicant represents and warrants that the 
statements in recitals B and D are accurate and complete, and each party warrants and represents 
that it has lawful authority to cxecute this Agreement and to perform aH acts required hereunder 
and that the person signing on behalf of such party has the fidl right, power and authority to enter 
into this Agreement on behalf of such party, and to carry out such party’s obligations hereunder. 

[Signature page followsl 
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IN WfTNESS WHERJZOF, the parties hereto have executed this Agreement as of 
the date and year i%st written above. 

CAVE CREEK WATER CO., 
an Arizona corporation 

RICKY D. ULMER, as Family Co-Trustec of the 
Dei-aald D. Ulmer 

By: 
Name: Ricky fl. Ulmer, Family Co-Trustee 

CYNTHIA L. ULMER-LUX, as Family Co-Trustee 
of the Deratd D. U’frner 2002 Trust 

DAVID D. ULMER, as Family Co-Trustee of thc 
Derdd D. Uhe5$002 Trust 

TAMERA 1,. ?‘OMLIN, as Family Co-Trustee of 
the Detald 1). 7Jlmer 2002 Trust 

f 
By: PJ&W! d r  O A  
Name: Tamera L. Todin, Family Co-Trustcc 

MfCElAEL D. CREW, as F*ly Co-Tntstee of the 
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ACKNO W LEDGMEN’FS 

STATE OF ARIZONA 

COUN‘I’Y OF Maricopa ) 

On this & day of Q& k%k---’ , 2006, before me, the undersigncd, a Notary 
Public, personally ap cared G& -d 1Jb/;L.’ who acknowledged F / h e r s e l f  to be 
the & gL %V P of thc Cave Creck Water Co., a.11 Arizona corporation, and that 
M h e  as such, being authorized so to do, executed the foregoing instrument for Ihe purposes 
therein contained. 

ss. 

IN WJ’I‘NESS W1IFXEOF, I have hereunto set my hand and official seal. 

My Commission Expires: 

4 / t a l a 9  
, .--I___ ... =. 

STATE OF ,~@--w. ) 

COUNTY 01; pJ&p*; ss. 

On this jta day of , 2006, before me, tXtc undersigned, a 
Notary Public, personalIy appeared N\ ! c b p  1 4 (\ tf tcl who acknowledged himself to be the 
Family Co-Trustee, of the Derald D. Ulmer 2002 Trust, and that hc as such, being authorized so 
to do, executed the foregoing instrument for the pulposcs therein contained. 

IN WITNESS WHEXEOF, J have hereunto set my hand and offkid seal. 

My Commission Expires: 

OZ-ICa-Z~\c, 
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STATE OF- } 
) ss. 

COUNTY OF (%Xsf&W3 ) 

On this 1 8 3  day 01 -&hq , 2006, before me, the. undersigned, a 
Notary Public, personally appeared &’5M ,k’]vW4. who acknowledged himself to be the 
Family Co-Trustee, of he  Derald D. U h c r  2002 Trust, and that he as such, being authorized so 
to do, exccutcd the foregoing instrument for the purposes therein contained. 

IN WITNESS WHEREOF, 1 have hereunto set my hand and official seal. 

’. J My Commission Expires: 

1 
} ss. 

COUNTY 0r;fl~LWbWk 1 
. 

On this day of D6mg@- , 2006: before me, thc undersigned, a 
Notary Public, personally appeared who acknowledged himseIf to be the 
Family Co-Trustee, of the Derald D*r 2002 Trust, and that he as such, being authorized so 
to do, executed the foregoing instrument for the purposes therein contained. 

pb D 

1N WITNESS WHEREOF, I have hereunto set my hand and official seal. 

My Commission Expires: 

NOTARY PUBUC-OREGON 



STATEOF @&6fJ ) 

COUNTY OF b@rd&lh( ) 
1 ss. 

On this - 18 ady O f "  06-L , 2006, before me, the undersigned, a 
Notary Public, personally appcared&&h L ~h-h~ who acknowledged himself to be the 
Family Co-Trustee, of the Derafd D. Ulmer 2002 Trust, and that he as such, being authorized so 
to do, executed the foregoing instrument for Ihe purposes therein contained. 

IN WITNESS WHEREOF, I have hereunto sct my hand and official seal. 

My Commission Expires: 

On this jg day of 06%%@ 2006, "cfore me, the undersigned, a 
Notary Public, personalilly appeared ~M&?t? L Bf lb  who acknowledged himself 10 bc the 
Family Co-Trustee, of the Derald D. Ufmer 2002 Trust, and that he as such, being aulhorized so 
to do, executed the foregoing instrument for the purposes therein contained. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal. 

My Commission Expires: 
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STANDAmS FOR THE PLANNING, 

DESIGN AND CONSTRUCTXON UP 
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Global Water Resources, L.L.C. 
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DISCLAIMER 

1 .) The information contained hcrein is subject to revision andlor modification by 
GLOBAL WATER RESOURCES, L.L.C. as necessary to insure compliance with 
all applicable rules and regulations. 

2.) The information contained herein is intended as a guide for the landowner, 
developer, builder, contractor, and engineer. Special circumstances may arise on 
a project where thc information, design guidelines, and criteria may be altered. 

3.) Questions, clarifications, andlor comments on the information contained herein 
are welcome. Please contact GLOBAL WATER RESOURCES, L.L.C. 

4.) It is the responsibility of landowner, developer, builder, contractor, and engineer 
to insure that they have the latest revision of this Manual prior to commencing 
design. 
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GLOBAL WATER RESOURCES, rJ.IJ.c. 
WATER SYSTEM STANDARDS 

I. GENERAL REQUIREMENTS 

A. Introduction 

This document has been developed as a guideline to provide minimum criteria for the 
planning, design, and construction of water systems. It is the responsibility of the 
developer/engincer to comply with the rcquirements of the Arizona Department of 
Environmental Qualify (ADEQ) in Title 18 of the Arizona Administrative Code (AAC), 
the Arizona Department of Water Resources (ADWR), and the standards issued by an 
authority having jurisdiction. In the event of a conflict between the Global Water 
Resources (GWK) design guidelines discussed’ herein and any applicable federal, state, 
county, or local authority, the more stringent requirement shall take precedence. 

Technical specifications and standard details shall conform to the current Uniform 
Standard Specifications for Public Works Construction sponsored and distributed by the 
Maricopa Association of Governments (MAG), any GWR supplements thereto, and as 
modified herein. 

B. Codes of Practice 

All development must be in compliance with current GWR Codes of Practice (COP), 
which are provided in Appendix A. 

C, Submittal Requirements 

All improvement projects which involve the GWR water system shall be submitted for 
GWR review and approval prior to construction. Submittals shdI be made in accordance 
with the policies and procedures established by the local governing authority in which the 
system is to be constructed. Refer to Appendix D for additional information regarding 
the process for request mid approval of service. 

1. Master Plans 

A Water Master Plan is required for all proposed developments. Devclopment 
master plans shall be prepared jn accordance with GWR design guidelines and 
must conform to the GWK Water Master Plan for the region. A minimum of 3 
copies shall be submitted to GWR prior to find plan submittal. Hydraulic model 
output files dong with AutoCAD files shall be submitted on a CDR disk with the 
master plm. 
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At a minimum, master plans sliall include the following: 

* 

D 

8 

8 

e 

0 

A brief description of the project location, site conditions, topographic 
conditions (on an approved vertjcd datum), and existing and proposed 
land use. 
A vicinity map and proposed land use plan which identifies proposed 
parcel boundwies, street locations, and lotting (if available). 
A description of the water system design criteria utilized. 
A figure which identifies the proposed and existing water system 
infrastructure, water service arca, contour data, and pressure zone 
boundaries (if applicable). 
Anticipated watcr demands created by the development, domestic and fire 

A description of the existing and proposed water system. 
A description, location within the project, and timeline of project phasing. 
Verification that adequate pressures and flows are availabfc under 
anticipated peak demand conditions through the use of a hydraulic model 
(preferably W aterCAD). 
A figure which labeIs all junctions and pipes utilized in the hydraulic 
model. Proposed pipe diameters shall be labeled as well. 
Model output tables for average day, maximum day, peak hour, and 
maximum day plus fire flow conditions including discharge, velocity, 
head loss gradient per foot, and residual pressure for both residential and 
commercial use, if any. Refer to Paragraph A of Section IIl for 
requirements. 

SUPPlY. 

All master plans shall bc signed and sealcd by a professional civil engineer 
registered in the State of Arizona. 

2. Construction Drawings 

All water mkns shall be located to the north or east side of tbe street. Contact 
GWR for resolution of any conflicts. 

Water main plans shall be at a minimum scale of 1” = 40’ and shall include the 
following information: 

Water main stationing. 
Signature approval block €or the appropriate water utility provider on the 
cover sheet. 
Benchmark and datum infomation. 
Protiles for water mains 12 inches and larger. 
GWR standard water notes (located in Appendix B). 

- 
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Existing and proposed ground elevations at the centerline of the water 
main. 
Sizing and locations of water service lines and water meters. 
Identification of pipe crossings and proposed separations with ADEQ 
approved details. 
Identification of existing and proposed utility locations. 
Identification and dimensions of easements and right-of-ways. 

AJl plan documents shall be signed and sealed by a professional civjt engineer 
registered in the State of Anzona. 

3. Design Reporfs 

A design report may be required at the discretion of CWR depending on the scale 
of the pru.iect, A report shall be required for all booster pump station projects. 
Reports shdl be signed and seded by a professional civil engineer registered in 
the State of Arizona. 

D. Meeting Requirements 

Mandatory meetings shall include the following: 

rn A pre-design meeting between the developer, enginecr, GWR, and the local 
governing authority. 
An onsite pm-construction meeting between the contracior, the GWR inspe.ctor, 
and the local governing authority. 

The contractor must present all applicable permits prior to or during the pre-construction 
meeting including, but not limited to, all hDEQ permits and any permits required by thc 
local goveining authority. 

It shall be responsibility of the developer, engineer, and/or contractor to schedule the pre- 
design and pre-construction meetings. 

Refer to Appendix D for additional information related to meeting requirements. 

E. Final Acceptance 

Find acceptance of water mains shaiI be in accordance with GWR Code of Practice 
GWR-CP-01-008 Acceptance of Underground Facilities, provided in Appendix A. 

No new utilities will be accepted by GWR until the following occurs: 

AH installed facilities have been inspected, tested, and approved. 
A copy of all test reports, including trench compaction tests, and inspections has 
been provided to GWR. 
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All punchlist items required by the GWR inspector have been addressed. 
Record drawings (as-hilts) have been supplied to GWR by the Engineer-of- 
Record including AutoCAD files. 
A signed ADEQ “Certificate of Approval of Constnrction” has been provided to 
GWR. 
Developer has furnished copies of the contract, copies of all checks paid to the 
Contractor, and TJNCOMDJTIONAL LIEN WAIVERS from the Contractor. 
Any other outstanding issues. 

Record drawings (as-builts) to be provided to GWR shall consist of three 11” x 17” hard 
copy sets of as-built drawings and one electronic set on CDR disk in AutoCAD format 
with a minimum af two points rcferenccd to the GWR GIS system. 

rI. WATER SYSTEM I~WRASTRUCTURE 

A. Wells 

GWR will assess existing wells in the development area for inclusion in the utility’s 
potablelraw water invcntoiy. 

Well production shall be designed to meet the maximum day water demand with one well 
out of service. Weli sites shall be equipped with a backup power supply sized for a 12 
hour mn time. 

Prior to drilfing and installing a well, a “Notice af Intent to Drill” and ”Application for a 
Drilling Pernlit” must be completed with the ADWR. 

Developers shdl be responsible for properly abandoning wells in accordance with 
ADWR requirements. A11 wells must be abandoned by ADWR licensed well drjllers. 

B. Booster Pump Station and Storage Facilities 

Storitge facilities shdl be sized to exceed both of thc following criteria: 

30% of the maximum day demand plus a fire flow reserve. 
Average daily demand during the peak month minus firm well production 
capacity in accordance with AAC R18-5-503. 

The minimum fire flow reserve shall be equal to 120,OOO gallons f 1,000 @rn for 2 
hours). The storage requirement shall be increased as required to conform to the fire flow 
requirements of the local fire authority. 

Steel water storage tanks shall meet the requirements of the American Water Works 
Association D100. Tanks may be equipped with a cathodic protection system at the 
discretion of GWR. Non-corrosive bedding material shdl be requuircd for all tanks. 
Inferior and exterior coating systems and color schemes are subject to approval by GWR. 
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Booster pumps shall be designed to maintain pressures within the minimum and 
maxinlum requirements for both domestic use and flre protection. Specifically, booster 
stations shall be designed to exceed both of the foifowing crikria with the largest pump 
out of service (film capacity): 

* Peak hour demand. 
Maximum day demand plus fire flow. 

At a minimum, pump stations and storage facilities shall be equipped with Ihe following: 

Variable frequency drives (VFD) with an air conditioned enclosure. 
Backup power supply with a fuel reserve adequate for a 12 hour runtime. 
Disinfection facilities. 
Hydropneumatic tank with a pad mounted air compressor and automatic level 
controf. 
Flow metering with a valved bypass assembly. 
Telemetry and control system integrated to GWR SCADA systems. 
Six foot hgh perimeter masonry wall with 3 I2  foot access gate. 
Isolation and dent  type check valves for each pump assembly. 
Tnstrumentation (pressure gauges, flow switches, etc) satisfactory to GWR. 

Thc pump station shall be equipped appropriately to prolect the water system from surges 
and/or water hammer. In addition to hydropneumatic tanks and VFD’s, acceptable 
methods of protection include flow control valves on pump discharges, soft-start motor 
controllers, and surge anticipator valves. 

Acceptable pump types include split case centrifugal and vertical turbine. Pumps specds 
shall not be greater than 1800 ipm. 

Additional design criteria is provided in ADEQ Engineering Bulletin No. IO, “Guidelines 
for Construction of Water Systems” and Engineering Bulletin No. 8, “Disinfeclion of 
Water Systems”. 

C. Water Distribution and Transmission Mains 

Water mains operate on a grid system and shall bc sized as follows: 

a 

8 

16 inch water mains are required on one mile alignments (typically on section 
lines). No water services shall be allowed on 16 inch water mains. 
12 inch water mains are required on half-mile alignments. 
All internal water mains shall be looped 8 inch lines (with the exception of 6 inch 
fire hydrant connections). 
Fire hydrants shall be located at the end of all permanent dead end water lines. 
Caps with blowoffs as a substitute for fire hydrants are not acceptable. 
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Acceptable pipe materials for water mah pipe include plyvinyl cldoride (PVC) and 
ductile iron pipe (DIP). Proposals for alternate pipe materials may be considered by 
GWR and shaJ1 be submitted in writing by the Engineer. The minimum pressure class of 
PVC pipe shdl be AWWA C-900 UR 14 Class 290 (12 inches in diameter and less) or 
AWWA C-905 DR 25 Class I65 (larger than 12 inches in diameter). In no case shall the 
pressure class of any water main be less than the following: 

Pipe Diameter 
12 inches and smaller 
14 inches and larger 

Pressure Class 
200 psi 
I50 psi 

A higher design internal warhng pressure may be required to account for the occurrence 
of water harmner. 

Joinls shall be restrained when necessary in accordance with MAG Slandards. At a 
minimum, resvained joints shall be provided at all bends, tees. reduccrs, line valves, and 
dead ends. Concrete t h s t  blocks as a substitute to restrained joints are not acceptable 
unless otherwise approved by GWR. 

In general, water mains shall be located on the north and east sides of the right-of-way a 
minimum of 1.5 feet behind the sidewalk. All water mains less than 12 inches in diameter 
shall have a minimum cover of 3 feet over the top of pipe born finished grade- All water 
mains 12 inches and larger shall have a minimum cover of 4 feet over the top of pipe 
from finished grade. 

AI1 water lines shall be marked wilh 3 inch wide detector locating wire and locator tape 
(blue in color). The tape shall be Iocated within the water main trench approximately I 
foot above the pipe. 

Deflection of all water mains shall be within manufacturer’s recommendations or an 
appropriate 6tting shall be installed. 

In the event that minimum horizontal &/or vertical separation requirements cannot be 
met between water and sewer, the water main shall be constructed of DIP and both the 
water and sewer shall be concrete encased in accordance with MAG specifications. 

D. Vnlving 

The maximum spacing of water distribution system isolation valves shall be 800 feet. 
Isolalion valves located on transmission mains with no services shall be located no more 
than 1,500 feet apai-t. Isolation valving shall also be provided for hydrant branches, wash 
crossings, railroad crossings, and major highway crossings. 

At water main intersections, the minimum number of valves rcquired shall be one less 
than the totd number of water Iines. At the discretion of GWR, the total number of 
valves required may be equal to the total number of water lines. 
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All valves shall conform to MAG specifications. AH 12 inch and smaller isolation valves 
shall be resilient wedge gate valves. Isolation valves 16 inches and larger shall be either 
gate valves or butterfly valves. 

Valves shall not be located in sidewalks, curbs, or driveways. Coatractor shali furnish 
one valve key of suitable length for all valves prior to final acceptance. Valves greater 
than 5 feet in depth shall be provided with extensions. 

Air release and vacuudair relief valves shall be provided at all water system high points 
in accordance with MAG Section 630.6 and shall be constructed in accordance with City 
of Scottsdale Standard Detail No. 2348. 

Pressure. reducing valves (PRV) may be required to maintain pressure within acceptable 
ranges within the distribution system. Sizing of the PRV shall bc based on 
manufacturer’s recomeodations and anticipated design flow. 

E. Fire Hydrants 

All fire hydrants shaU conform to GWR Del61 No. 1 as provided in Appendix C. Refer 
lo the fire hydrant detail for the elevation ofthe hydrant flange. All hydrants shdl be 
CLOW MODALLION with a 4 foot bury depth, 5-1/4 inch main valve opening, one 4 
inch pumper connection, and two 2-1/2 inch bose connections. No substitutions are 
allowed. 

All hydrant connections shall be constructed of DIP. Hydrants in rcsidentid areas shall 
be installed with the 4 inch pumper nozzle facing the sidewalk or curb. 

The spacing of fire hydrants shall not be more than 800 feet unless a shorter distance is 
required by the local fxe authority. 

Fire hydrants shall be placed at the end of all dead end lines (with no plans for fiiture 
extensions) for flushing purposes. Capped dead end lines which will be extended in the 
future may be tapped with a flushing device per MAG staidards in lieu of a fire hydrant. 

F. Service Lincs 

Water service lines shall be Type K soft copper tubing with no spljces in [he servicc lines 
between the main and the meter. Minimum cover for water service lines shall be 30 
inches. Branch service fees are not allowed. 

Service saddles for PVC water main shall be wide-strap full circle bronze as 
manufactured by Mueller Model N- 13000 or an equal approved by GXR.  For a single 
service, the saddle shall be 34 inch with a % inch corporation stop. For double services, 
the saddle shad be 1 inch with a 1 inch corporation stop. Adjacent service saddles shall 
be a minimum of 6 pipe diameters apart on the main line. 
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The water meter box specification shali be obtained from GWR. The meter box shalI be 
positioned such that the meter is in the center of the box opening, The top of the meter 
box shall be level with the top of the box 2 inches above finished grade or 1 inch above 
the elevation of the adjacent sidewalk. The water meter box shall be instdled such that 
the long axis of the box is perpendicular to the street and the water meter box shaU open 
to the street side to facilitate readjng the meter. 

Each separate buiIding shall bave its own servicc connection and meler. Bslckfiow 
prevention assemblies shall be provided for all cross connections in conformance with 
AAC R18-4-115. 

Within Pinal County only, meters shdl be sized based on the totd fixture count in 
accordance with the International Plumbing Code (IPC), 2000. For <areas outside of P h d  
County, contact GWR for requirements. Two methods for sizing meters are provided in 
the P C  Section 604 and Appendix E. Meter sizing is the responsibility of the builder’s 
engineer. 

The folIowing tabIe summarizes the capacity of typical meter sizes: 

I Water Meter I Continuous Flow f Maximum FIow 1 
I Size ! Capacity I Capacity 1 

518 inch x 3/4 inch I 15 gpm I 20 gpm 
Vi inch x 36 inch 1 15 gprn 30 gpm 

I 1 inch 1 2s gprn 50 gPm 1 
A 34 inch x % inch meter is typically the maximum size recommended for residentid use. 
It shall be the responsibility of the builders engineer to notify GWR when a larger meter 
is required (Le. €or spriilkled homes}. AI1 water meters shalt be manufachired by AMCO 
and shall only be acquired through GWK. 

Water service connections shdl not be made into water mains 14 inches and larger or into 
lines dcsignated as transmission mains by GWR. 

Any residential or commercial property where the static pressure exceeds 80 psi shall 
require individual PRV’s on the service line. The PRV shall be located 011 the customer 
side of the meter and shdl not be the responsibjlity of GWR. The PRV shall require a 
separate meter box and covcr supplied by the builder. 

G. Easements 

MI water mains shall be located within street right-of-way or within a dedicated Public 
Utifity Easement (PUE). All PUE’s shall be shown on the Enat plat. 

Dedicated easements shall be a minimum width of 16 feet for water mains less than 12 
inches in diameter and shall be a minimum of 20 feet for water mains 12 inches in 
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Parallel Sewer Depth 
Less than 15 feet 
Greater than 15 feet 

diameter and larger. The easement requirements are based on water mains with Icss than 
8 feet of cover. Water mains with greater than 8 feet in cover shail be evaluatcd on an 
individual basis by GWR. If parallel water and sewer mains aEe to be located within the 
same easement, the easement width shall be based on sewer depth as follows: 

Easement Width 
25 feet 
35 feet 

In no case shall a water main shall be located within 5 feet of a property or eascment line 
or within 10 feet of a building foundation or masonry block wall footing. 

Easements shall be free of obstructions and easily accessible to GRW. No permanent 
structures shall bc located within the easement. Trees shall not be planted within 10 fcet 
of any water main. Valves, valve boxes, blowoffs, etc. shall not bc located within storm 
water retention basins. 

€1. Testing and Disinfection Requirements 

Water lines shalI be pressure and leakage tested in accordance with MAG Section 610.14. 
Water lines shall be disinfected per ADEQ Engineering Bulletin No. 8 or AWWA C651- 
86. Copies of all test result shall be given to the GWR inspector. 

IH. WATER SYSTEM DESIGN CRITERIA 

A. Water Demands 

New domestic waier systems shall be designed based on the following criteria: 

Demands for residential development shall be equal Lo: 
o Average day demand = 250 gpd per dwelling unit 
o Maximum day demand = 495 gpd per dwelling unit. 
o Peak hour dcrnand = 841 gpd (0.584 gpm) per dweliing unit. 

The average day demand for commercial facilities shall be based on 0.125 gallons 
per square foot of building area. For master planning purposes, it shall be 
assumed that the building area occupies 50% of the total commercial land area to 
account for open space and parking. Accordingly, the average day demand shall 
be equal to 2,800 gpd per acre of commercial property. Contact GWR for high 
watcr use operations such as restaurants, car washes, etc. 
The average day demand for a school facility shall be based upon 50 gallons per 
day per student. 
Parks and open space tracts shalt be assumed to create an average day water 
demand equal to 1,800 gpd per acre. 
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The maximum day flow shall be equal to 1.8 times the average day flow with a 10% 
allowance. Consequently, the maximum day flow shali be equal to 1.98 times the 
average day flow. The peak hour flow shall be equal to f -7 times the maximum day flow. 

For preliminary design only, a density oE 3.5 dwelling units per acre shdl be utilized for 
single family residential properties without a land use plan. Hind design shall be bascd on 
the actual density. 

B. Pressure Requirements 

Working pressures within the distribution system shall be between 40 and 80 psi. System 
pressure shall not drop below 40 psi at any point within the distribution system during 
peak hour demand. The minimum dlowable pressure under maximum day demand plus 
fire flow conditions is 20 psi. 

C. Fire Flow Requirements 

Fire flow requirements shall be in accordance with the local fire department authority. At 
a minimum, the water system shali be designed to deliver a fire flow of 1,000 gpm for 2 
hours without reducing the system to below 20 psi residual pressure, 

D. Network Analysis 

The network analysis for the distlibution system shall be analyzed urilizing a hydraulic 
model such as WaterCAD. A modcl shall be constivcted to demonstrate that the 
proposed system meets the design guidelines established by GWR. Flow conditions shall 
be analyzed for average day, maximum day, peak hour, and maximum day plus fire flow. 

Input parameters to the model shall include a Hazen-Williams coefficient (C) equal to 
130. 

The model output shall demonstrate that the water system meets the following criterja: 

Under the maximum day scenario, the velocity shall not exceed 5 fps and the head 
loss gradient shall not exceed 6 feet per 1,000 feet of pipe. 
Under the pcak hour scenario, the velocity shall not exceed 6 fps and the head loss 
gradient shall not exceed 8 feet per 1 ,OOO feet of pipe- 
Under the maximum day plus fire flow scenario, the velocity sbdl not exceed 8 
fps. 
All dead-end cul-de-sacs shall be served with a minimum 8 inch diameter line. 
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GLOBAL WATER RESOURCES, I2.L.C. 
WASTEWATER SYSTEM STANDARDS 

A. Tntroduction 

This document has been developed as a guideline to provide minimum criteria for h e  
planning, design, and construction of wastewater collection and pumping systems. It is 
the responsibility of the developdengineer to comply with the requirements of the 
Arizona Department of Environmental Quality (ADEQ) in Title 18 of the Arizona 
Administrative Code (AAC), and the stadaids issued by an authority having jurisdiction. 
In the event of a conflict between the Global Water Resources (GWR) design guidelines 
discussed herein and any applicable federal, state, county, or local authority, the more 
stringent requirement shall take precedence. 

Technical specifications and standard details shall conform to the current Uniform 
Standard Specifications for Public Works Construction sponsored and distributed by the 
Maricopa Association of Governments (MAG), any GWR supplements thereto, and as 
modified herein. 

B. Codes of Practice 

AI1 development must he in compliance with current GWR Codes of Practice, which are 
provided in Appendix A. 

C. Submittal Requirements 

All improvement projects which involve the GWR sanitary sewer collection system must 
be submitted for GWR revicw and approval prior to construction. Subinittals shall be 
made in accordance with the policies and procedures established by the local governing 
authority jn which the system is to be constructed. Refer to Appendix D for additional 
information regarding the process for request and approval of service. 

1. Master Plans 

A Wastewater Master Plan is required for all proposed developments. 
Development master plans shall be prepared in accordance with GWR design 
guidelines and mast conform to GWR Master Wastewater Plan for the region. A 
minimum of 3 copies shall be submitted to GWR prior to final plan submittal. 
AutoCAn files shall be submitted on a CDR disk with the master plan. 
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At a minimum, master plans shall include the following: 

A brief description of the project location, site conditions, topographic 
conditions (on an approved vertical datum), and existing and proposed 
land use. 
A vicinity map and proposed land use plan. 
A description of the wastewater system design criteria utilized. 
A map which identifies the proposed wastewater infrastructure and the 
wastewater service area with contour data, both existing and proposed. 
Anticipated waslewater flows generated within the development. 
A description of the existing and proposed wastewater system. 
A description and timeline of project phasing. 
A spreadsheet which sumarizes the upstream and downstream nodes, 
service acreage, number of dwelling units served, average and peak Bows, 
lengths, slopes, inverts, diameters, ground elevations, pipe capacity, 
percentage of pipe capacity utilized, and peak daily flow vclocity for each 
sewer segment. 

AI1 master plans shall be signed and sealed by a professional civil engineer 
registered in the State of Arizona. 

2. Constmctfon Drawings 

Gravity sewer plans shall be at a minimum scale of 1” = 40’ and shall include the 
following information: 

0 

e 

e 

e 

e 
e 

S 

e 

Sewer stationing. 
Sjgnarure approval block for the appropriate wastewater utility provider. 
Benchmark and datum information. 
Pfan and profile views for water mains 6 inches and Iarger. 
GWR standard sewcr notes (located in Appendix B). 
Existing and proposed ground elevations at the centerline of the sewer. 
Locations of sewer service lines. 
Slope, length, cvld invert elevation of stubs for future extensions. 
Identification of pipe crossings and proposed separations. 
Identification of existing utility locations. 
Identification and dimensions of easements and right-of-ways. 

All plan documents shall be signed and sealed by a professional civil engineer 
registered in the State of Arizona. 

3. Design Reports 

A design report may be required at the discrelion of GWR depending on the scale 
of the project. A report shall be required for all proposed lift station projects. 
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Reports shall be signed and sealed by a professional civil engineer registered in 
the State of Arizona. 

D. Meeting Kequirements 

Mandatory meetings shall include the following: 

A pre-design meeting between the developer, engineer, GWR, and the local 
governing authority. 
An onsite pre-construction meeting between the contractor, the GWR inspector, 
and the local governing authority. 

The contractor must prcscnt to GWR a11 applicable pmnits prior to or during the pre- 
construction meefing inchding, but not limited to, ail ADEQ permits and my permits 
required by the local governing authority. 

Jr shall be responsibility of the developer, engineer, and/or contractor to schedule the prc- 
design and pre-construction meetings. 

Refer to Appendix D for additional information related to meeting requirements. 

E. Final Acceptance 

Find acceptance of gravity sewers, force mains, and manholes shdl be in accordance 
with GWR Code of Practice GWR-CP-01-008 Acceptance of Underground Fdcilities. 

No new utilities will be accepted by GWR until the following occurs: 

0 

AI1 installed facilities have bcen inspected. tested, and approved. 
A video survey has been completed after paving operations and shall include 
video of all sewer infrastructure. 
A copy of aIJ tcst reports, including trench compaction tests, and inspections has 
been provided to GWR. 
AH punchlist items required by the GWR inspector have been addrcssed. 
Record drawings (as-builts) have been supplied to GWR by the Engineer-of- 
Record including AutoCAD files. 
A signed AUEQ “Certificate of Approvd of Construction” has been provided to 
GWR. 
Developer has furnished copies of the contract, copies of ail checks paid to the 
Contractor, and UNCONDITIONAL LEN WAIVERS from the Contractor. 
Any other outstanding issues. 

Water meters will NOT be iiistalled to any water service location until the sewcr system 
is accepted by GWR, all easements have been signed and rccorded, and the video, 
mainline and services, approved. 
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Record drawings (as-builts) to be provided to GWR shall consist of three 1 I”  x 17” hard 
copy sets of as-built drawings and one electronic set on CDK disk in AutoCAD format 
with a minimum of two points referenced to the GWR GIS system. 

11. SEWER COLLECTION SYSTEMS 

A. Sanitary Sewers 

In general, all scwer lines in subdivisions shall be located 6 feet south or west of street 
centerlines. Horizontai curvilinear sewers shall not be allowed for sewers less than 24 
inches in diameter. For sewers greater tban 24 inches, contact GWR. 

All sewers with services shall be installed with a minimum cover of seven (7) feet above 
thc top of pipe to finished grade unless otherwise approved by GWR. The depth sllall be 
sufficient to allow for gravity drainage from the ultimate service area as well as allow for 
future extensions to adjacenl service areas when necessary. The depth of the main sewer 
line and the side (house) sewers shall be sufficient to avoid conflicts with water servicc 
connections and dry utilities. 

Acceptable pipe materials for gravity smitluy sewer- lines shall include the fobllowing: 

Sewers I5 inches in diameter and sinalier shall be polyvinyl chloride (PVC) or 
ductile iron (DIP). 
Scwers larger than 15 inches in diameter shall be PVC, DIP, high density 
poIyethyleiie (HDPE), or fibergiass reinforced polymer mortar WPM). 
Ali building and house servicc connections shall be PVC, minimum 4 inches in 
diameler. 

Proposals for alternate pipe materiats may be considered by GWR and shall be submitted, 
in writing, by thc engineer. 

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with 
a minimum thickness of 40 mils. Each section of pipe and fitting shall be Holiday tested. 
Encasement of DIP with a foose type of poiyethyhe material per MAG standards may 
be required for corrosive soil environments at the discretion of GWR. 

In areas where depth exceeds the allowable capacity of PVC and HDPE pipe, a non- 
flexible pipe material such as DIP shall be utilized at the discreion of GWR, 

Buoyancy and the potential for flotation of sewers shall be considered and prevented with 
appropriate construction where high groundwater levels are anticipated. 

B. Manholes 

Manholes shall be installed at the end of each Iinc and at all changes in pipe grade, size, 
material, and alignment. At changes in pipe alignment, the horizontal mglc between two 
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12 to 15 
18 to 36 
Over 36 

intersecting sewer lines shall not be less than 90 degrees. Manholes slrall also be used in 
iieu of a wye fitting for service connections 8 inches in diameter and larger. 

500 
600 
800 

Maximum sewcr lengths between manholes shall be as follows: 

Pipe Diameter (in) I Maximum Spacing (ft) 
Less than 12 I 400 

Cleanouts may be utilized in place of manholes at dead ends when the sewer length is 
less than 150 feet. Either a manhole or clemout shall be provided at the end of all line 
extensions to allow for cleaning. Cleanouts or manholes shall also be provided at the end 
of all sewer line subs  for future extensions which are greater than one pipe length to 
allow for testing. 

Manholes shafl be precast concrete structures in accordance with MAG standards with 
the exception that mrtnhoie steps shall not be provided. Minimum manhole diameters 
shall be 48 inches for pipe diameters of S to 15 inches. Manhole diameters shall be 60 
inches for pipe diameters greater than 15 inches or for manboles greater than 10 feet in 
depth measured from the flow line to the manhole rim. The minimum manhole frame 
and cover diameter shall be 30 inches for 60 inch manholes. 

An approved interior manhole coating system for corrosion protection shall be required 
for manholes with sewers 15 inches and larger. System shall be approved by GWR prior 
to instailation. T-Loc systems are not acceptable. 

Manholes located in washes shall be constructed in accordance with Standard Derai1 No. 
3. The top of sewer pipe located within washes shall be located a minimum of two feet 
below the scour depth. 

C. Design Flows 

All sewers shall be designed for peak flow conditions. In the absence of flow data, new 
domestic sewage system shall be designed based on the following criteria: 

Residentid flows shall be based upon 234 gpd per dwelling unit and a dry 
peaking factor based upon tributary poprilation in accordance with Table 1 of 
AAC R-l8-9-E301 .D. 1 .a. 
Commercial average day flows shall be based on 0.10 gallons per square foot of 
building area. For master planning purposes, it shall be assumed that the building 
area occupies 50% of the total commercial land area to account for open spacc 
and parking, Accordingly, the average day Bow shall be equal to 2,200 gpd per 
acre of commercial property. The commercial peak flow shall be equal to 2.0 x 
average day flow. 
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School average day flows shaIl be based upon 25 gallons per day (10 hour day) 
per student with a peaking factor of 2.0 x average day flow. 
Open space tracts shall be assumed lo generate no wastewater flow. 

For prehinxry design only, a density of 3.5 dwelling units per acre shall be utilized for 
single family residential properties without a land use pian. Final design shall be based on 
the actual density. 

D. Hydraulic Design 

The minimum allowable slope for an 8 inch sewer shall be equal to 0.0035 fuft unless 
otheiwise approved by GWR. For all other sewer sizes, the sewer lines shall be designed 
and constructed to provide a minimum velocity of 2.0 feet per second (fps) when flowing 
full. A dcsign Manning’s Formula “n” value equal to 0.013 shall be utilized for ail pipe 
materials, Peak design velocities shall be less than 8 fps. 

Other than private services, no sewcrs shall be less than 8 inches in diameter. 

The ratio of flow depth in the pipe to the pipe diameter (dlD) shall not exceed 0.75 in 
peak dry weather flow. Consequcntly, the maximum sewer design capacity shall be 
equal to 91% of the full flow capacity at the peak design flow. 

Manholes shall have a minimum drop of 0.10 feet across the manhole for all sewers with 
intersecting angles. When sewers with different diameters enter a manhole, the upstream 
pipe shall not have its crown lower than the crown of the downstream pipe. 

Drop manholes shall be constructed in accordance with MAG standards when ihe 
difference between the upstream and downstream sewer inverts is greater than 2 feet. 
The rnanhoje bottom shall be shapcd to prevent solids deposition. Only outside drops 
shalI be acceptable udess the inside manhole diameter is 6 feet or greater. 

E. Rouse and Building Service Connections 

Residential sewer semjce connections shall be a minimum of 4 inches in diameter, and 
commcrcial service conncctions shall be a minimum of 6 inches. All service line 
connections shall be installed in accordance with MAG standards. Taps for future 
connections shall be marked. Each house or dwelling unit requires it separate sewer 
service connection. 

Service connections 8 inches and larger in diameter skdI be installed dircctly into a 
manhole. Dh-ect service connections are not allowed for sewers 18 inches and larger and 
shall be installed into a manhole. No more than three service taps shall bc made into any 
single manhole. Sewer service fine inverts shall be a minimum of 6 inches above the 
crown of the oiitflow pipe. 
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Grease, oil, andfor sand interceptors shall be provided for all facilities when determined 
necessary by GWR. Refer to Paragraph F of Section II “Comercial and Industrid 
Operations” for additional. details. 

F. Commercial and Industrid Operations 

Codes of Practice (COP) define the requirements for managing wastes discharged into the 
GWR sanitary sewer collection system from commercial and industrial operalions. The 
COP provide guidance related to discharge regulations, interceptors, sampling, and 
record keeping and retention. Refer to Appendix A for additional requirements. 

As of March 2005, operations regulated by GWR include RV parks, fwd services, dry 
cleaning, photographic imaging, and dental care. Contact GWR for the most current list 
of regulated operations or to determine the requirements of commercial and industrial 
operations which are cunently not regdated by a COP. 

Installfition and maintenance of grease, oil, and sand interceptors shall be the 
responsibility of the property owner. The design shdl be approved by GWR prior to 
installation and shall meet the rcquirements outlined in the COP. Minimum inaintenance 
requirements for interceptors are also provided in the COP. 

G. Easements 

All sewer lines shdl be located within street right-of-way or within a dedicated easement. 
The easement shall be dedicated to GWR and shall be restricted to GWR utilities only. 

Dedicated easements shall be a minimum width of 20 feet wide for sewers less than 15 
feet in depth and a minimum of 30 feet wide for sewers gt-eater than 15 feet in depth. 
Sewer depths shall be measured from finished grade lo the flow line. The easement 
width shall be increased by 5 feet if parallel watcr and sewer mains are to be located 
within the same easement. 

In no case shall a sewer Iine shall be located within 10 feet of a property line, easement 
line, or a masomy block wall footing or within 15 feet of a buiIding foundation, 

Dedicated easements shall be free of obstructions and easily accessible to GRW. No 
peimanent structures shall be located within the easement. Trees shall not be planted 
within 10 feet of any sewer. Easements shall not be located within storm water retention 
basins. 

I.I. Testing Requirements 

Testing shall be performed in accordance with GWR Code of Practice, GWR-CP-01-008. 
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Deflection testing shafl be done on all sewer lines comprised of flexible materials. The 
entire length of sewer shall be tested for uniform slope, PVC sewer lines sh;ill be low- 
pressmE air tested ulilzing ASTM Method IF 1417-92. 

Water tightness of sewers and manholes shall be determined by exfillration or low- 
pressure air testing, Water tightness testing of the sewcr line shall be performed to show 
that leakage does not exceed 200 gpd per inch diameter per mile of pipe. Exfiltration 
from manholes shall be limited to 0.1 gallons per hour per v e ~ c a l  foot of manhole. 

Trench compaction and settlement testing shall be perfoimed in accordance with the 
recommendations of a registered professional geotechnical engineer in the State of 
Arizona and as determined necessary by GWR. Test results shdl be provided to thc 
GWR inspector and shall be seafed by a registered professional geotechnical engineer in 
the State of Arizona. 

The Contractor shall be responsible for an initid video inspection of the entire sewer line. 
However, after placement of pavement and prior to development of a punchlist, GWR 
will videotape the entire sewer system prior to acceptance at GWR's cost. 

111. SHWAGE PUMP STATIONS 

Sewage pump stations shall be capablc of pumping the peak design wastewater flow with 
the largest pump out of scrvice. Farce main velocities shall be between 3 and 6 fps. 
Force mains shall be identified by placing marking tape one foot above the pipe dong its 
entire length. 

Acceptable pipe matei*iials for pressure sewer pipe include PVC and DIP. Proposals for 
alternate pipe rnatcrials may be considered by GWR and shall be submitted in writing. 
Pressure class of PVC pipe shall be AWWA C-900 DR 14 Class 200 or AWWA C-905 
DR 25 Class 165. In no case shall the pressure class of pressured pipe be less than 150 
psi. 

DIP shall include an approved polyurethane or ceramic epoxy interior lining system with 
a minimum thickness of 40 mils. Each section of pipe and fitting shall be Holiday tested. 
Encasement of DIP with a loose type of polyethylene material per MAG standards may 
be required in corrosive soil environments at the discretion of CWR, 

Joints shall be restrained when necessary in accordance with MAG Standards. At a 
minimurn, restrained joints shall be provided at dl bends, tees, reducers, and dcad ends. 
Tluust blocks as a substitute to restraincd joints are not acceptable. 

Isolation valves shall be eccentric type plug valves. 

Odor conlrol requirements will be evaluated on an individual project basis and may be 
required at the discretion of GWR. Odor control requirements apply to both the wetwell 
and air release valves. 



Wetwelfs shall be lined with an approved coating system for corrosion protection. T-LOC 
systems are not acccptable. 

Pump station equipment shall be protccfed from flooding mid shdl be designed to remain 
operable during a 109-year storm event. All pump stations shall include an automated 
backup power supply with a fuel reserve adequate for a 1Zhour run time. 
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GLOBAL WATER RESOURCES, L.L.C. 
=CLAIMED WATER SYSTEM STANDARDS 

I. GENEltht REQUIREMXNTS 

Contact Global Water Resources for current standards for reclaimed water systems. 
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GLOBAL WATER RESOURCES C O ~ E  of Pradice: CWR-CP-Ol-LST 

GLOBAL WAI'ER RESOURCES (GWR) 

GWR-CP-01-LST 

LEX OF EPECTNE CODES OB' PRACTICE 

CODES OF PRACTICE 

Thc following Codes of Practice are enforced by Global Water: 

G%R-CP-0 1- 
DEF 
GWR-CP-0 1 - 
001 
GWR-CP-0 I -  

,002 
GWR-CP-0 1- 
003 
GWR-CP-OI - 
004 
GwR-CP-01- 

Practice 
Dehitiona 

RV Park Operations 

Food Service Operations 

Dry Cleaning Operations 

Photographic Imagiug 
Operations 
Dental Operations 

Determination of  Capacity 
impact of Cr~mercial Units 
Optimizing Lsndscape 
Configuration 

Re$pomsible Agent: Compliaocc Revision: GWR-CP-OI-LST(OM)) 

C d r m  Rcvls4on Prior to Rdeme 

001 Engineering & 
Projects 

001 Engineering & 
.. Projects 

001 Engineering &. 
Projects 

00 1 Engineering & 
Projects 

MI" Engineering & 
Projects 

001 Engineering & 
Projects 

000 Engineering & 
Projects 

001 Engineering Bt 
Projccts 

Acceptance o f  Undcrgrouni 003 

I 

Vehicle Guidelines 001 Operations 

Engineering & 

' 
005 

006 

007 

008 
GWR-CP-OI- 
009 
GWR-CP-01- 
010 
GUX-CP-01- 
01 1 
GWR-CP-01- 
012 

GWR-CP-01- 

GWR-CP-01 

GWR-CP-01- 

I __- 
SCWC Emergency Operations 000 
Pian 

I 

Operations 

I 

1 



, 

GLOEAL WATERRFSOURCES Code of fr~eticc: GW-CP-01-LST 

I I 

t I 
_- 

! I 

Revision: G!W - CP - 0 1 -UT (000) Rerpunsiltle Agcnl: Compliance 

Codlin Revih+on Prior 10 Rckasc 



GLOBAL WAIER RESOURCES Code uf Practiec: C\YLt-CP-Ol-DEY 

GLOBAL WATER RESOURCES (CWR) 

CODE OX PRACTlCE 

GWR-€3’-01-REP 

DEfi’TNITXONS 

PROlAlBITED WASTE 

Prohibited waste means: 

Air Contaminant Waste 

Any waste other than sanitary wasto which, by itself or h combhation with another substance, is capable 
of creating, causing or introducing an air contamiuitnt outside any sewer or sewage facility or is capable of 
creating, causing or introducing M air Contaminant withi any sewer or sewage faciliry whicb would 
prevent safc enby by authorized personnel. 

&-nmable or Explosive Waste 

Any waste, which by itself or in combination with anothcr substance, is capable of causbg or contributing 
to an explosion or supporting combustion in any sewer or sewage facility including, but not Limited to 
gasoline, naphtha, propme, diesel, fuel oil, kerosene or alcohol. 

A n y  waste which by itself or in combination with another substance, is capable of obstructing the flow of, 
or interfering with, the operation or performonce of any sewer or sewage facility including, but not limited 
to: earth, sand, sweepings, gardening or agricultural waste, ash, chemicals, paint, metel, glass, sharps, rags, 
cloth, tar, asphalt, ccment-based products, plastic, wood, waste portions of &rials, fish or fowl and 
solidified fat . 

Corrosive Waste 

Any waste with corrosive properh which, by itselfur in combination with any other substntlcc, may cause 
damage to any sewer or sewage facility or which may prevent safc entry by authorized personnel. 

High Tempmature Wastc 

A high temperature waste is: 

a. Any waste which, by itself or in combination with another substancc, will create heat amounts 
which will interfere with the operation arid maintenance of  a acwer or sewage facacility or with the 
keatment of  waste in a sewage facility; 
Any waste which will raise thc temperature of waste entering any sewage facility to 40 degrees 
Celsius (104 degrees Fahrenheit) or more; 
Any tion-domestic waste with a temperature of 65 degrees Celsius (150 degrces Fahrenheit) or 
more. 

b. 

c. 
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Suspended Solids 

GLOBAL WATER RESOURCES Code of Prwticc: GWR-CP-Ul-DEH 

350 

B i o r n e d i c m e  

Oil and Oreease' 

Any of the folfowing categories of biomedical waste: human anatomical waste, anhnat waste, untreated 
inicrobiologicol waste, waste sharps aiid untreated liunm bfood and body fluids. 

100 

Any waste, other than sarritclry waste, which by itself or it1 combination with another substance: 

a. 
b. 
c. 

constitutes or may constitute a significant health ar safety hazard to any persorl; 
may interfere with any sewer or sewage treatment process; 
may c a ~ s e  a discharge fiom a sewage facility to contravene any rerluiretnents by or wder m y  
ADEQ or AzPDES dixhwge pennit or any other act, or any other law or regulation governing the 
quality of tho discharge, or may cause the discharge to result in a hazard to people, animals, 
property or vegetation; or 
may cause biosolids to fail criteria for beneficial land application. d. 

ltestricted waste meaw 

Specified Waste 

Any waste which, at the point of discharge into R server, contains any contaminant at a con~atration in 
cxcess of &he limits set out below. All concentrations are expressed as total concentrations which includes 
all forms of &e contaminant, whether dissolved or uudissolved. The concentration limits apply to both 
grab and composite samples. Contaminant definitions and methods of analysis are outlined in standard 
methods. 

Chemical Oxygen Demand (COD) 

* Total oil and grmse includes oii and grease (hydrocarbons) (see Organic Contaminants Table) 
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GLOBAL WATER RJLSXJRCES Code of Prseticc: GWR-CP-01-DEF 

Poiynuclear homafic Ilydrocarbons (Pmz 

I I1 

Oil and Greasc (hydrocarbons) 15 

INORGANIC CONTAMNANTS 

Beryllium 11 0.0032 

Note: Polynuclear Aromatic Hydrocarbons @AH) include: 

a. 
b. 

d. 

f. 
&. 
h. 

C. 

e. 

naphthalene benzo(a)antImcene 
acenaphtbylene chrysenc 
acenapthene benzo@)fluoranthene 
fluorene bmxo(k)fluoranthene 
phenanthrene benzo(a)pp%o 
anthracene dibenzo(a,lx)anthracene 
fluormthene indene( I ,2,3-cd)pyrene 
pyrene benzo( g,h,i)perylene 
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GLOBAL WATER IUXSOWRCES Cede of Practice: GWR-CP-01-DEP 

MORGNJlC CONTAMINANTS [mg/L] 

Fluoride (F) 

Food Waste 

Any nowdomestic waste &om cooking and handling of food that, at the point of discharge kit0 a sewer, 
contains pnrtictes Xnger than 0.5 centimeters in any dimension. 
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GLOBAL WATER RESOURCFS Coda of PracBce: GWR-CP-01-DEF 

Radioactive Waste 

h a y  waste containing radioactive inateriak that, at the point of discharge into a sewer, exceeds 
radioactivity limitations as established by regulatory agencies. 

p€I Waste 

Any non-domeslic waste which, at the pohit of discharge into il sewer, has a pH bwer thau 6 01' higher than 
9.0, as detennhed by eitlicr a grab or a composite sample. 

Dyes and Coloring Material 

Ryes or coloring rnateriah which may pass through a sewage facility and discolor the effluent from a 
sewage facility except where the dye is used by the Sewer Company, or one or more of its agents, as a 
tracer. 

MisceDoiieous Restricted Wastes 

Any of the following wastes: 

a. seawater 
b. PCBs 
c. chlorinated phenols3 
d. pesticides 
e. tefrachloroetltylene 

Chlorinated phenols include: 

chlorophenol (ortho, meta, para) 

tetrachlorophenol(2,3,4,5-, 2,3,4,6-, 2,3,5,6-) 
pentachloropheliol 

dicllorophenof (2,3,2,4-, 2,5-, 2,6-, 3,4-, 3 5 )  
wichlorophenol(2,3,4-, 2,3,5-, 2,3,6-, 2,4,5-, 2,4,6-, 3,4,5-) 
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GLOBAL WATER RESOURCES Code of Practice: G\VR-CP-OI-001 

GLOBAL WATER RESOURCES 

CODE OB PRACTICE 

Grn-CP-0 1-001 

HV PARK OPERATIONS 

APPLICATION 

Tliis code of practice for RV park operations defincs thc requirements for managing waste discharged 
dkcctly or indirectly into a sewer connected to II sewage facility from RVs, mobile homes. trailers, 
watercraft and other sources which employ storage, dcmical disiirfection/slabiJ~~~~~o~ and dischargc as a 
waste disposaf mccbailisni. 

This code of practice applies to all RV park operations. Defmitions arc included in GWR-CP-01 -DEF. 

DISCHARGE REGULA’i’IONS 

An operator of an RV park operation must not discharge waste, which at the point of discharge into a 
sewer, contains: 

a. 

b. 

c. 

d. 

oil and greasc in a conceiiiration that i s  in excess of IO0 milligrams per litre as analyzed in a grab 
sample; 
suspended solids in a concentration that is in exwss of 350 mkligrams pcr litre 3s analyzed in R 
grab sample; 
5-day biochemical oxygen demand @ODs) in a concentration that is in excess of 350 niilligrams 
per fiter in a grab sample; 
prohibited waste, restricted waste, special waste, stomwater, or uncontaminated water. 

If the RV park operation accepts RV GUStOIwtS with the intentio,tl of providing sewerage hook-ups, that 
practice is only acceptable if onc ofthc following conditions is met: 

a. I f  the RV park operation has a dedicated pre-treatment facility, that facility must be used for the 
disposal of the fist discharge of wastewater from any entering RVs. The facility must be 
maintained as per manufacturer’s or engineer’s operating instructions. Discharge lion that 
facility which is directed to a sewer connected to n sewerage facility shall be metered such that 
large slugs of waste are not introduced to tlic sewer insfantaneously. Discharges .from such 
facilities to sewers are limited to 10% of tho ADWF (in USGPM) experienced in the sewer. 
In the absence of a dedicated pre-treatment facility, the RV park operation shall require incoming 
RVs to certify that, prior to connection to a sewer, that the holding tanks o f  the RV have been 
discharged at an approved facility. 

b. 
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GLOBAL WATER RESOURCKS CoJe of  PrnctIce: GWR-CP-DI-OOl 

An operator of mi RV park opexation must keep a record at the RV park operation oE 

a. 
b. 

all disposals of RV waYte into a dedicated pre-treatment facility; 
Prc-treatment facility inspection and mtrintenance activities including: 

I. the date ofkispection or maintenance; 
II. tba maintenance condudcd; and 

TIL. the typc and quantity of material removed from the fBcilily; 
Certifications of  waste disposal prior to hook up of RVs to sewer services. c. 

Tlic records shall be retained for B period of two years, aid shall be available on request. 
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Global Wa€rr Resources Code of Practice: CWR-CF-01-ODI 

GLOBAL WATER RESOURCES (GWR) 

CODE OB PRACTICE 

GWR-CY-OX-002 

FOOD SERVICE OPERATIONS 

APPLICATION 

This code of practicc for Food Service opcrations defines the requirements for mmnaging waste discharged 
directly or indirectly into a sewer connected to a scwuge facility &om restaurants, or othex facilities 
employing food senticc as a primary or secoiidary business operation. 

This code of practice applics to: 

a. 

b. 

c. 

operators of B food services operation h t  Ed& kitchen equipment hat discharges oil and 
grease; 
operators of a food services operation that discharges nokdomestic waste to sewer h a t  
exceeds any of the restricted waste witeria specifiml in GWR-CP-01-DEF; or 
auy food service operation, as determined by the Engineer of GWR’s wastewater operafions 
P O W  

Definitions are included in GWR-CP-01 -DEF. 

DISCHAHGE REGULATIONS 

An operator of a Food Scrvice Operation mast not discharge waste, which at  the point of discharge into a 
sewer, contains: 

a. 

b. 

c. 

d. 

oil and grease in a concentration that is in excess of 100 milligrams per liter as analyzed in a 
grab sample; 
suspended solids in a concentration that is in excess of 350 milligrams per liter as analyzed iU 
B grab sample; 
5-day biochemical oxygen demand PODS) in a concentration that is in excess of 350 
milljgrams per liter in a grab ssmplc; 
prohibited waste, restricted waste, special waste, stormwater, or uncontaminated water as 
defined in GWR-CP-01-DEF. 

GRXASE MTICRCEPTORS 

Grease interceptors are required to be installed and maintained by &e Owner of food service operations 
within the colfection system of GWR facilities. Grease intcxeptor instrIlations shall conform to the 
requirements of this code of practice. 

Design 

“‘lie rated flow capacity of each grease interceptor installed in food services establishments shall not be less 
than ulc maximum discharge flow fiorn all plumbing fixtures connected to the grease interceptor that wifI 
discharge simultaneously. 
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Global Wntcr Resource$ Code of Practice: GWR-CP-01-UOZ 

The rated flow capacity of each grease interceptor must be established using the Pluinbing and Drainage 
Institute standard PDl-GlOI or equivalcnt test as approved by GWR’s engineer. 

Each grease interceptor must have either: 

a. 

b. 
an intetual flow control fitting, or 
a flow control fitting installed on the inIet line - 1 

ALI grease intwceptors must be labeled with information containing the rated flow capacity of thb unit. Tbc 
label shall b permanently affixed and visible following installation. WhCrG a pemmently affmed and 
visible label is not possible or practicai, inanufoctwcr and instaitatiou drawiugs of the grease hterceptor 
shall be mnhhiued at the site and shall be available for inspcction by GWK staff, on request. 

Flow Rates 

The operator of ii food services operation must cDlcuIate the rnaxhnum discharge ffowratc to a grease 
interceptor by addiug together the flowrates &om each futture that will discharge simultaneously using the 
following method to estimate fie flowrate from each futture: 

a. 
b. 

c. 

for sinks, calculate the total volume of each sink and assign a drain time of one minute. 
for exhaust hoods with an automatic cfeanhg cycle, measwe the discharge flowrate or use the 
manufactnrers estimate of pcak-discharge flowate during the automatic wash cyclc. 
for floor &aim, estimate thc flowrate using the following table: 

Floor Drain Diameter 

d. for drains on ohcr  equipment, m e  the table in Section (c) or if the drain ske is Icss than 2 
inches in diameter either: 

I. measure tbe discharge flowrate, or 
11. refer to manufacturers estimated peak discharge flowrate, or 

GI. use a minimurn of 1.4Us. 
e. for automatic dishwashers, measure the discharge flowate or use the maximum discharge 

flowrate specified by the dishwasher manufacturer. 

Where the rated flow capacity of a grease interceptor is exceeded by ihe maximum discharge flowrate from 
all plumbing fibres that will be discharged sirnuftaneously to the greasc inkrceptor, the operator of a food 
services operalion must: 

The flow control fitting must be sized ta limit the flow to a rate that is no more than the rated flow 
capacity of the grease interceptor. 
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Global Walcr Ucreurc~s Code of Practice: GWR-CP-01-002 

a. install a grease interceptor hat has a rated flow capacity equal to or greater lbnn thc maximum 
discharge novrrab from all plumbing fixtures cotmected to the grease interceptor h a t  will 
discharge simultaneously; or 
install additional grease interceptors so that the maximum disdwge flowrate %om fixtures 
connected to each greasc interceptor that will discharge simultaneously does not exceed the rated 
flow capacity of the grease interceptor, or 
have a plan approved by G W s  engineer showing how the dischmgc of waste will be managed. 

b. 

c. 

Installation 

A grease interceptor niust be located so that it is readily and easily accessible for inspection and 
maintenance. A sampling point shall be installed as follows: 

a. 

b. 

c. 

a sampling tee shall be focated either at the ontlet of the grease interceptor or downstream of the 
grease interceptor at a location upstream of any disc;harge of other waste; 
the sampling tee shall be not less'than 10.2 cm (4 inches) irl diameter, and shail be installed so that 
it opens in a direction at right angles to and vertically above the flow ofrhe sewer pipe; and 
the sampling tee shall be readily and easily accessible at all limes for inspection. 

Maintenance 

An operator of a food services operation shall maintain ail grease interceptom installed in connection with 
the food services operation in accordance with the manufacturer's recoiimendations SD that ihe grease 
btwxeptors function properly. 

An operator of a food services operation must not permit oil and gRaSG to accumulate 
interceptor in excess of the lesser of six inches or 25% of the wetted height ofthe grease interceptor. 

a grease 

An operator of food services operation shall not dispose of 03 and grease from a grease interceptor to a 
sewer. All cleaning or grease removal shall be accomplished by employing vaclor trucks or other means to 
preclude any grease from entering the collection system. 

An operator of a food services operation must not use or permit the use of chemical agents, eiuymes, 
bacteria, sohmts, hot water or other agents to facilitate the passage of oil and grense through a grease 
interceptor without the express written consent of GWR. 

Comcctious to Grease InterceDlors 

An operator of a food services operation shall have the following fixtures coimected to the grease intercept 
system: 

a. 
6. 
c. 
d. 

e. 

sinks used for washhg pots, pans, dishes, cutlery and kitchen utensils; 
drains serving self-cleaning exhaust hoods installed over coinniexcial cooking equipment; 
drains serving commercial cooking equipment that discharges oil and grease; 
drains serving a garbage compactor used to compact waste that may contain, or be contaminated 
with, food wastc; or 
other fixlures that disdlargc wastewater containing oil and grease. 

The following fixtures shall not be connected to a grease interceptor: 

a. 
b. 

gorburators, potato peelers and similar equipment dischacgiug solids; 
toilets, urinals and hand sinks; 

Rmisiun: GWR-CP-01-002 (OOL] Rwponsible A ~ a i t :  Engineehp & P h n h g  

Confirm R&ioii Priw to Release 



i t  . *  I . .  

Globul Watcr l<esourccs Code of Practice: GWR-CP-014DZ 

2 c. automatic dishwashers 

Outdoor Garbaae Compactors 

An owner o f  an outdoor garbage compactor installation connected to a sewer must install works as 
necesstuy to pi*event rainwater &om entering the chain connected to the sewer. 

At the request of GWR, tlie operator of a food services operation shall coufrrm the operation of any grease 
interceptor via anatyticar testing. This testing shall bc performed by an accredited laboratory, and paid for 
by the owner ofthe grease interceptor. 

RECORD KEEPING AND RJCTENTION 

AQ operator of a fowl services operation must keep a record af ihe food services operation of a 1  grease 
interceptor inspection and maintenance activities including: 

a. 
b. the maintenancc conducted; 
c. 
d. 

the date of inspection orinaintenaiice; 

the type and quantity of material removed from the grease interceptor; and 
t31e tocation of disposal of the material removed from the grcase interceptor. 

The records shall be retained fox u period of two ycars, and shall be avaiIablc on request to GWR Staff, 

’ An automatic dishwasher may be connected to a grease interceptor provided that there are no othcr 
fixtures connected to the grease interceptor and the grease interceptor is sized to accept the maximuin 
discharge flowrate specified by h e  dishwasher manufacturer. 
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STANDARD 
PDI-G 10 1 

Testing and 
Rating Procedure 

for 
Grease Interceptors 

with Appendix of 
Sizing and 

Installation Data 

ISSUED BY THE PLUMBING AND DRAINAGE INSTITUTE 
45 Bristol Drive Suite 101 South Easton, MA 02375 

Tel: (800) 589-8956 Fa: (508) 230-3529 



FOREWORD 
?he Plumbing and Drainage lnsfitute is com- 

prised of a group of member organizations, each of 
which IS engaged in the manufacture of products for 
the plumbing industry. The basic aim of PDI is to 
contribute its combined tafents and resources to the 
further advancement of plumbing engineering and 
the plumbing industly. This standard is dedicated to 
those goals. 

For nearly a hundred years, grease intercep- 
tors have been used in plumbing waste water sys- 
tems to permit free now of drainage from sinks and 
similar equipment and to prevent grease accumula- 
tions from clogging connecting piping and sewer 
lines. In 1883, one Nathaniel f, Whiting of California 
applied for a patent on a grease trap, which was is- 
sued in October of 1884. Whiting’s design principfe 
was not unlike that of present day grease intercep- 
tors. 

For the following fifty years, there were no 
coordinated efforts to standardize ratings or to es- 
tablish performance requirements for grease inter- 
ceptors. Ratings were determined by each manufac- 
turer for its interceptors which were produced in a 
variety of sizes and types in effort to meet engineer‘s 
specifcations and satisfy code requirements. 

In late 1940 and ea@ 1941, prior to the United 
States’ entry into World War II, grease interceptors 
were specified for Army posts to meet specifications 
of the Construction Division, Office of the Quarter- 
master General. These specifications called for in- 
terceptors which proved inadequate; thus it imme- 
diately became apparent that a comprehensive en- 
gineering and testing program was required in or- 
der to properly rate grease interceptors. Apart from 
prevention of sewage systems clogging, properly 
rated and sized grease interceptors were essential 
to the recovery of oils and grease so badly needed 
for the war effort. As a resutt, a series of conferences 
involving the Research Committee of the Plumbing 
and Drainage Manufacturer’s Association (now 
Plumbing and Drainage Institute), representatives of 
the Quartermaster General, Surgeon General, Army 
Corps of Engineers, and others were held to develop 
a testing program to establish flow rates and grease 
holding capacity for uniform rating of grease inter- 
ceptors manufactured at that time. The program that 
emerged from these conferences included exhaus- 
tive laboratory testing of each grease interceptor at 
the Iowa Institute of Hydraulic Research at the State 
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University. This phase of the program was covered 
in a comprehensive report issued in August of 1945. 

Using the guidetines established in towa, the 
Research Committee continued the testing program 
at The United States Testing Company, Inc., which 
culminated with the first issue of this standard in 
1949 and certification of applicable grease intercep- 
tors. 

Since its publication, Standard PDI-GI01 has 
been widely recognized; it is referenced in most plumb- 
ing codes and it is included as the basic testing and 
rating requirement of Military Specification MIL-T-18361. 

Grease interceptors specifed by engineers are 
deemed to be acceptable products when they meet the 
requirements of this standard. 

Standard PDI-GI01 has been reprinted in its origi- 
nal format many times over the years to satisfy the con- 
tinuing demand for copies. Now, with lhis reprint, the 
standard has a new format for ease of reading and is 
expanded to include fhis informative foreword plus an 
appendix of valuable sizing, installation and mainte- 
nance data which the Institute feels will be helpful to the 
industry. 

The Plumbing and Drainage Institute currently 
maintains a grease interceptor testing, rating and certi- 
fication facility, for interceptors falling within the scope 
of lhis slandard at the Industrial Testing Laboratories, 
Inc., in St. Louis, Missoufi. 

Manufacturers interested in having interceptors 
tested, rated. and certified in conformance with Stan- 
dard PDI-GI01 may obtain the details by contacting the 
Executive Secretary of the Institute at the address on 
the cover. 

This Sfandard is not intended to be limiting in any 
way, but rather is intended to provide a uniform mea- 
sure of performance by Grease Interceptors. The use of 
this Standard is voluntary and the issuance or existence 
of thjs Standard does not in any respect prevent or re- 
strict any member or non-member of The Plumbing and 
Drainage Jnstitute from manufacturing or supplying prod- 
ucts that do not meet the performance criteria contained 
in the standard. The data in this publication are based 
on information believed to be reliable and are offered in 
good faith but without guarantee. The Pturnbing and 
Drainage institute and its member companies assume 
no responsibility or liability for the use of this Standard. 
No warranty, express or implied, is made of the infor- 
mation contained in ulffi Standard by The Plumbing and 
Drainage Institute or by any of its member companies. 
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Testing and Rating Procedure for Grease Interceptors 
Plumbing and Drainage Institute Standard 
PDI-GI01 

PI 
1.0 Scope and Purpose 

4 .1 Realizing the serious need of a standard 
procedure fw the testing and rating of 
grease intercepting equipment, the 
Plumbing and Drainage Institute author- 
ized ifs Research Committee to take the 
necessary steps to develop such a set of 
standards. This project would include 
the design and construction of the test- 
ing equipment, preliminary research and 
testing, the development of a certifica- 
tion test procedure and the development 
of a standard method of rating the flow 
capacities and grease retenkion capaci- 
ties of grease interceptors. 

2.0 Basic Test Method 
2.3 The Plumbing and Drainage Institute 

Standard Testing Procedure for Grease 
Interceptors is designed to simulate an 
actual plumbing installation in which the 
interceptor is subjected to severe opera- 
tional conditions. 

2.2 The test is based on the use of a variable 
capacity double compartment sink in- 
stafled on a floor level which is  ten (10) 
feet (3.05rn) above the bottom of the in- 
terceptor. The sink is connected to the 
interceptor by means of two (2) inch 
waste piping. A vented flow control or 
equal device is installed at the top of the 
waste riser between the sink and the 
interceptor. The effluent from the inter- 
ceptor discharges inlo a skimming tank, 
the top of which is located below the out- 
let of the interceptor. Complete details 
on the design of the testing equipment 
and its installation, and the test proce- 
dure are outlined hereinafter. 

k 

3.0 Construction of Test 
Equipment 

3.1 Test Sink 
The sink used in the tests shall have the 
following inside dimensions: eight (8) 
feet (2.44m) in length; two (2) feet 
(0.60m) in width; twelve and one-half 
(123/!) inches {0.32m) in depth. The sink 
shall be constructed of galvanized sheet 
metal and shall have two (2) compart- 
ments, each four (4) feet (1.22m) in 
length. The sink shal! have steel angle 

b 

rim, reinforcement, and legs. The legs 
shall be of proper lenglh so that the rim 
of the sink Will be three (3) feet (0.91m) 
above the floor. The sink legs shall be 
braced with steel angles or flat bars. 

3.1.1 Sink Waste Connections 
Each sink compartment is to be 
fitted with a one and one-half 
(11/2) inch (38mm) standard sink 
waste connection with flange, 
crossbars, threaded or slip joint 
tailpiece, and locknut. The waste 
connections are to be located on 
opposite sides of the  center par- 
tition in the corner formed by the 
side of the sink and the center 
partitfon. 

3.1.2 Water Level Gauges 
Each compartment shalt be 
equipped with a gauge connec- 
tion and a water level gauge with 
gauge glass. Each gauge con- 
nection shall be fitted into the 
bottom of a sink compartment 
and In close proximity to the  
waste outlet. Each gauge shalf 
be mounted on the outside of the 
sink, adjacent to its respective 
gauge connection, and shall 
extend diagonally upward from 
the bottom center to the top out- 
side corners. These gauges shall 
be calibrated to read directly the 
number of inches of water in the 
sink compartments above the 
sink waste flange. 

Each compartment of the sink 
shall be fitted with a movable 
partition, making it possible to 
regulate the size of the compart- 
ment to any desired capacity. 

3.1.3 Movable Sink Partitions 

3.2 Skimming Tank 
The sklmming tank is to be rectangular 
in shape, open at the top and equipped 
with a stationary baffle located approxi- 
mately three (3) feet (0.91m) from the 
end of the tank receiving the discharge 
from the intercepfor. This baffleshall ex- 
tend the width of the tank and to within 
four (4) inches (toomm) of the bottom of 
the tank. The purpose of this baffle is to 
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limit the heavy spread of grease to one 
end of the tank and to control to a degree 
the turbulent water currents created by 
the overflow from the interceptor. The 
dimensions of the tank shall be approxi- 
rnateiy eight (8) feet (2.44m) in length, 
twenty-eight (28) inches (0.70m) in 
width, and two (2) feet (0.6Om) in depfh. 
The tank shall be constructed of gatvan- 
ked sheet metal with steel angle rim and 
reinforcement. The waste outlet from the 
tank is to be four (4) inches (tOOmrn) in 
diameter, connected to the bottom of the 
tank at one end and trapped to retain ap- 
proximately eighteen (18) inches 
(0.46m) of water in the tank. The tank is 
also provided with a four (4) inch 
(lmmrn) valved bottom drain to permit 
draining and cleaning. 

4.0 Installation of 
Testing Equipment 

Figure 1 
Instatlatlon of Grease Interceptor Testlng Equipment 

4.4 Sink Location 
The sink is ta be located OR an upper 
floor with the sink rim three (3) feet 
(0.9trn) above that floor level. 

4.2 Interceptor Location 
The grease interceptor shail be so 
located that its bottom is ten (IO) feet 
(3.05m) below the floor level upon which 
the sink is located. The interceptor shaB 
be equipped with a water-tight and air- 
fight cover. 

The skimming tank shall be located low 
enough, with respect to the interceptor, 
for the discharge piping from the inter- 

4.3 Skimming Tank Location 

ceptor to clear the tank rim by not less 
than three (3) inches (76mrn). 

4.4 Installation of Waste Piping 
4.4.1 Sink Connections 

The sink outlet waste connec- 
tion from each sink compart- 
ment is to be one and one-half 

inches (38mm) in size and 
each connection shall be fitted 
wjth a quick opening gate valve. 

Waste Piping 
The combined horizontal waste 
piping into which the sink outlets 
connect shall be two (2) inches 
(50mm) in size, installed with the 
center line eleven (11) inches 
(0.28m) below the bottom of the 
sink and properly hung and 
braced from the sink reinforce- 
ment and supports. This waste 
pipe shall be fitted to the inlet of 
a vented flow control or equal 
device. 

The flow control device is to be 
adequate in size for the inter- 
ceptor to be tested and shall be 
equipped with the proper size 
orifice andlor other details to 
provide the proposed flow rate of 
the subject interceptor, based on 
the simultaneous drainage of 
both sink compartments as de- 
tailed hereinafter. The waste 
piping on either side of the flow 
control shall be fitted wi th  
unions ta permit removal of the 
device. If the flow control orifice 
required exceeds two (2) inches 
(50rnrn) in diameter, thereby 
requiring a flow control larger 
than two (2) inches (50mm). 
reducing couplings shall be 
fitted into the inlet and outlet of 
the larger device lo permit con- 
nection of the two (2) inch 
(50mm) waste piping. 

The two (2) inch (Wrnm) verti- 
cal waste riser shall be con- 
nected to the outlet of the flaw 
control device and shall extend 
downward to connect to the in- 
terceptor inlet by means of a two 
(2) inch (50tlwI) elbow and a 
short horizontal nipple. 

4.4.2 Combined Horizontal 

4.4.3 FIOW Control Device 

4.4.4 Vertical Waste Riser 
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4.4.5 Interceptor Discharge 
The discharge pipe from the in- 
terceptor outlet to the skimming 
tank shall be two (2) inches 
(50mrn) in size with a minimum 
pitch of one-eighth (XI inch per 
foot (lcm per rn) and shall be 
provided with a two (2) inch 
(50mm) vent property located to 
prevent siphoning of the inter- 
ceptor. 

If the inlet and/or outlet open- 
ings of the inlerceptot io be 
tested exceed two (2) inches 
(5Omm) in size, use reducing 
couplings to permit connections 
of the two (2) inch (50mm) inlet 
and discharge pipes. 

b v  

4.4.6 interceptor Connections 

5.0 Preliminary Test 
Procedure 

5.1 Media Analysis 
Before conducting certifEation tests on 
any interceptor, simple analysis of the 
test media are to be made to determine 
the following characteristics: 
(a) Water-Hydrogen ion concentration 

(pH value). 
(b) Lard-Specific gravify, at one hun- 

dred and fifty (150) degrees Fahren- 
heit (65.5" C). 
-Viscosity in Seconds Saybolt Uni- 
versal (SSU), at one hundred and 
f i f ty (150) degrees Fahrenhelt 
(65.s' C). 

5.2 Establishing Sink 
Compartment Capacity 
The size of each test compartment shatl 
be established by means of the movable 
partitions so that the gross capacity of 
each compartment in gallons will be 
equal to one and two-tenths (1.2) times 
t h e  proposed flow rate in gallons per 
minute (GPM) of the interceptor to be 
tested. The gross sink capacity 
mentioned above is to be calculated on 
the basis of twelve (12) inches (0.3m) 
above the sink outlet flange. 

5.3 Establishing Volume of 
Incremental Discharge 
The volume of water to be discharged 
from each sink compartment during 
each test increment shall be based on 
ten ( IO)  inches (0.25m) of water above 

.+r 
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the sink outlet flange. On this basis the 
incremental discharge in gallons per 
compartment will be equal to the pro- 
posed gallons per minute (GPM) flow 
rate of the interceptor being tesied. 

5.4 Computation of Flow Rate 
The flow rate from the sink shall be com- 
puted by timing the rate of drainage of 
the firsf nine and one-half (9%) inches 
(0.24m) of wafer from the sink compart- 
ment, measured from the ten ( IO)  inch 
{0.25m) mark to the datum line one-half (x) inch ff3mrn) above the sink outlet 
flange. 

54.1 Check Flow Rate Tests 
After the sink compartment 
capacities have been estab- 
lished, t h e  sink waste piping 
connected to the interceptor 
w i t h  the f l o w  con t ro l  o r  
equivalent device properly sized 
and installed, and the inter- 
ceptor discharge pipe properly 
vented and extended to the 
skimming tank, a series of check 
flow rats tests are to be made. 
Three (3) tests are to be made for 
each of the following four (4) 
conditions: (During test groups 
{a) and (b) the waste outlet from 
the adjacent compartment shall 
be ctosed off.) 
(a} Drain, gauge, and compute 

the flow rate from cornpart- 
ment #1 separately. 

(b) Drain, gauge, and compute 
the flow rate from cornpart- 
rnent #2 separately. 

Flow rates determined in (a) and 
(b) are only for purposes of 
checking against actual flow 
rates of test increments. 
IC) Drain compartments #1 and 

#2 s imul taneously  and 
gauge and compute the flow 
rate on the basis of the time 
required to drain compart- 
ment #1. 

(d) Drain compartments #1 and 
f 2  s imul taneousiy  and 
gauge and compute the flow 
rate on the basis of the time 
required to drain compart- 
ment #2. 

54.2 Callbrated Drainage 
Flow Rates 
The average of the Lhree (3) tests 

1 1 i: 
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for each of groups IC) and (d) 
above shall be considered as the 
caiibrated drainage flow rate for 
that group provided no one of 
the tests varies by more than five 
(5) per cent from the other two in 
the same group. If such variation 
OCGUTS, the test showing the dis- 
crepancy shall be discarded and 
additional check tests shall be 
made until three (3) tests meet- 
ing the above condition are ob- 
tained. The average of the cali- 
brated drainage flow rates for 
simuttaneous discharge, as de- 
termined in Sections 54.j (c), 
54.1 (d}, and 54.2 must beequal 
to or exceed by not more than 
five (5) per cent the proposed 
flow rate of the interceptor being 
tested. If the average flow rate so 
determined is less than the pro- 
posed flow rate of the inter- 
ceptor, the flow control orifice ts 
lo be enlarged and the check 
Aow rate tests rerun and the caii- 
brated drainage flow rates again 
compuied until flow rates within 
the required limits are obtained. 
If the average of the calibrated 
drainage flow rates exceeds the 
proposed flow rate of the inter- 
ceptor by more than five (5) per 
cent, the flow control orifice 
shall be reduced in size and the 
above tests shall be repeated 
until an average flow rate is ob- 
tained which falls within the five 
(5) per cent limit stipulated 
above. 

6.0 Skimming Procedure 
The skimming procedure is to be initiated 
approximately five (5) minutes after the in- 
crement to be skimmed has discharged into 
the tank. A sheet metaf hand baffle, slightly 
shorter than the width of the skimming tank 
and approximately one ( t )  foot (0.30m) m 
width is employed to push all surfaced 
grease to one corner of the tank from which 
the layer of grease is readily skimmed by 
means of a rectangular pan. The mixture of 
water and grease thus removed is placed in a 
pail equipped wilh a drainage spigot. All 
grease is squeegeed from the baffleand pan. 
This process is continued until mosl of the 
visible grease has been removed from the 
surface of the water in the skim tank. 
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6. 1 At this point, while the hand baffle 
previously used is attowed to cool, a 
second hand baffle is employed in the 
fottowing manner. The first inch (25mm) 
of the baffle plate is immersed at oneend 
of the skimming tank and the baffie 
moved toward the opposite end, as 
before, to concentrate the now thin film 
of surfaced grease. The baffle is moved 
at a rate sbw enough to prevent turbu- 
lence from drawing the accumulating 
grease below the baMe, and fast enough 
so that a minimum of grease will pass 
through the clearance space between 
the baffle and the tank walls. Upon 
reaching a point about two (2) inches 
(50mm) frm the end of the tank, the 
baffle motion is slowed and, at the same 
time, the baffle is lowered to bring the 
cooler surface in contact with the 
trapped grease. These motions are so 
regulated as to have the baffle sub- 
merged to wlthin an inch (25mm) of its 
top by the lime it reaches the end of the 
last two (2) inches (50mm) of horizontal 
travel. The baflle is then removed from 
the water and moved, grease side up, to 
the pail where the adhering grease is 
squeegeed off and added to the previous 
contents. By now, the first baffle has 
cooled, and the above procedure is 
repeated using it. The baffles are used 
alternately until the amounts of grease 
collected in this manner are so small as 
to be negligible. 

6,2 Upon completion of the above skimming 
procedures, the water is drained from 
the bottom of the pail by means of the 
spigot. The pail is then placed over a gas 
flame and its contents heated until the 
residual water is brought to boiling tem- 
perature; that is, until bubbles of steam 
rise through the molten grease. The mix- 
ture is then poured from the pail into a 
separatory funnel, the pail is squeegeed 
out and the mixture is allowed to stand in 
the funnel for approximately five (5) 
minutes, at the end of which time the 
water is drawn off from the bottom of the 
funnel. The remaining liquid is per- 
mitted to separate for approximately five 
(5) more minutes and the water is again 
removed from the bottom of the funnel. 
The remainder is drajned from the sep- 
aratory funnel into one or more pre- 
weighed cans. 

6.2.1 These cans are placed in a deep 
freeze unit or other suitable cool 
location and the grease is per- 
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mitted to solldify. The solidified 
contents are then scraped and 
kneaded with a small putty knife, 
and the water thus worked from 
the mixture is poured off. If the 
quantity of water thus removed 
is greater than several drops, the  
heating and so l id i f i ca t ion  
process is repeated. W e n  only a 
few drop0 of water are removed 
in this manner, the mixture is as- 
sumed to be completely de- 
watered and weights are taken 
for computation purposes. 

6.2.2 The weighing is done on an 
“Ohaus” gram batance and 
weights are taken to the nearest 
one-half (%) gram ( U . O O l l  
pound). Tare weights of the pre- 
weighed cans are then sub- 
tracted from the total weight 
and the correct weight entered 
as data. 

7.0 Certification Test 
Procedure 
After all preliminary data and tests have been 
established as previously outlined, the cer- 
tification tests shall be conducted as follows 
and all test data is to be recorded on PDI 
Grease tnterceptor Rating Test Form #l. 

- 

7.1 Test Media 
Certification tests shall be conducted 
with fresh, vn-used Swift & Company 
Prime Steam Lard or equal and water, 
both within a temperature range of from 
one hundred and fifty (350) to one hun- 
dred and sixty (160) degrees Fahrenheit 
(65.5” to 71°C). 

Both compartments of the test sink shall 

u 

7.2 Ratio of Lard to Water 

7.3 

be supplied with the required volume of 
water (Sect. 5.2 and 5.3) at the ternpera- 
ture stipulated in 7.5. The test lard shall 
be introduced into one compartment, 
during each incremental discharge, in 
the ratio of one (1) pound (0.45kg) of lard 
for each five (5) gallons (19L) of water in 
that compartment. Consequently, the 
proportion of lard to the total amount of 
water discharged from both sink com- 
partments during each increment will be 
one (1) pound (0.45kg) for each ten (15) 
gallons (39L). The required amount of 
test lard, wilhin the above temperature 
range, shall be weighed out and poured 
into the test compartment of the sink. 

Each test increment shall consist of the 
simuitaneous discharge of the water 
from both sink compartments and the 
lard from the test compartment. 

Test Increments 

7.3.1 During the first test increment 
the lard shall be poured info the 
No. I compartment (that com- 
partment having its discharge 
outlet closest to the interceptor, 
measured along the waste pipe) 
and the No. 2 compartment shafl 
discharge clear water. During 
the second test increment the 
lard shall be poured into the No. 
2 compartment while the water 
in No. 1 compartment remains 

Larger clear. This procedure of intro- 
ducing the lard into alternate 

View sink compartments shall be 
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continued ihroughout the test. 

7.4 Flaw Rates 
The drainage period for each increment 
is to be gauged and timed on the basis of 
the flow from the compartment contain- 
ing the clear water. The flow rate from 
the sink is to be computed and recorded 
for each increment. 

The grease shall be removed from the 
skimming lank and the efficiency of the 
interceptor shalf be computed at inter- 
valsof five (5) increments or less until the 
average efficiency reaches approxi- 
mately ninety-three (93) per cent andlor 
the incremental efficiency reaches ap- 
proximately eighty-five (85) per cent. 
After this point has been reached, ef- 
ficiency checks shall be made after each 
incremental discharge. 

The above test procedure is to be con- 

7.5 Efficiency Determinations 

7.6 Duration of the Test 



tinued until t h e  average efficiency 
reaches eighty-five (85) per cent or less, 
andlor t h e  incremental efficiency 
reaches seventy-five (75) per cent or 
tess. 

7.7 Determination of Test 
Breakdown Point 
The test faiiure, or breakdown point of 
the icterceptor, shall be established at 
the fncrernenl preceding two (2) succes- 
sive increments in which either the 
average efficiency is less than ninety 
(90) per cent or the incremental effic- 
iency is less than eighty (80) per cent. 
The efficiencies used in determining the 
breakdown point shall be either: "A," 
efficiencies determined on the basis of 
no unaccounted loss or gain, or "B," ef- 
ficiencies adjusted for unaccounted loss 
or gain, whichever provides the lesser ef- 
f iciency for the interceptor. The 
forrnufae for.determining the above effi- 
ciencies shalt be as follows: 

Efficiency = Gtease Added - Grease Skimmed 
"A" Grease Added 

t O h  Gain) 
Grease Skimmed 

+Oh Gain 
Grease Added{ 100% To Loss 

Efficiency = 
*e" 

7.8 Requirements for 
Certification and 
Factor of Safety 
To receive certification in accordance 
with the Plumbing and Drainage Insti- 
tute Standard Testing Procedure for 
Grease Interceptors, the  interceptor 
shall conform with or exceed the follow- 
ing requirements at the breakdown 
point: 
(a) Have an average efficiency of ninety 

(90) per cent or more. (See Section 
7.7) 

(b) Have an incremental efficiency of 
eighty (80) per cent or more. (See 
Section 7.7) 

{c) Have retained nor less than two and 
one-quarler (2%) pounds (1 kg) of 
grease for each one (q} gallon per 
minute (GPhil) {O.OCiLlS) average 
flow rate as determined during the 
test. (This provides at least a twelve 
and one-half (12.5) per cent safety 
factor on the ratio of the rated grease 
retention capacity to flow rate, as 
indicated in the following Table 1.) 

7.9 Certification Capacities 
Standard certification flow rate and 
grease retention capacities for grease 
interceptors tested in accordance with 
the above procedure shall conform to 
the foliowing: 

TABLE 1 
CERTIFICATION STANDARD FLOW RATES AND GREASE 

RETENTIOM CAPACllY RATINGS 
FOR GREASE 1NTERCEPTORS 

raaatmwn *nwomm- Capacity 
nrm.lam 

7 0.44 14 6.4 17.5 66.2 Domestic Use 

For Large 
Domeslic, 
Commerclai, and 
Indllulon~l Use 

20 9.1 25.0 94.6 10 0.63 
$0 13.6 37.5 141.9 15 5.95 

20 1.26 40 16.2 50.0 589.3 
25 1.56 50 22.7 82.5 236.6 

70 31.6 87.5 331.2 35 2.20 
50 3.16 100 45.4 125.0 473.1 

8.0 Recommended Fixture 
Capacity Limitations* 
It is recommended that fhe total capacity in 
gallons of fixtures being served by an 
interceptor conforming to the above 
standard ratings, shall not exceed two and 
one-half (2y2) Limes the certified gallons per 
minute flow rating of the subject interceptor. 

9.0 Grease Interceptor 
Certificate and 
Certification Sea1 

Figure 3 I 
I 1 

Flgure 2 

9.1 Certificate 
A certificate, Fig. 2, is issued by the 
authorized testing laboratory upon 
successfui completion of standard PDI- 
G l O t  tests for each interceptor tested. 
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9 2  PDI Certification Seat 
Grease interceptors which are certifled 
by the manufactureras being identical in 
the  relevant respects considered in PDI- 
GlOl to the unit tested and certified as 
detailed herein by an independent labor- * 

APPENDfX 

Realizing the need for uniform sizing, installation 
and maintenance data for Plumbing and Drainage 
Institute certified grease interceptors conforming to 
the testing and rating procedures outiined in Stand- 
ard POI-(3101, it was deemed advisable to cover this 
information in an appendix. The recommendations 
for sizing, installation and maintenance of grease 
interceptors contained in this appendix are based on 
experience of the Industry. 

AI .O Sizing 
Ai. I Sizing Considerations 

AI. I. 1 A grease interceptor conforming 
to Standard PDI-(3101 isdesigned 
and certified to operate effi- 
cientiy at its rated capacity. The 
iarger the interceptor the higher 
the flow rate it wiil handle efli- 
cientty with a greater quantity of 
grease retained before cleaning is 
required. While a small intercep- 
tor, undersized, can accom- 
modate a flow of waste water wefl 
in excess of its rated capacity, it 
wi l l  not inlercept grease effi- 
ciently under such overload con- 
ditions. 

Al .$.2 Fixture drainage period in com- 
bination with the senrice required 
and the quantity of waste water in- 
volved, establishes the rate of flow 
through the grease interceptor. 
Flow rate is therefore the primary 
gauge; and flow rate establishes 
interceptor size or capacity. 

b 

Alt.4.3 The link between flow rate and in- 
stallation to produce satisfactory 
grease interceptor operation is a 
Flow Contrd fitting. A correctly 
sized grease inteicepior will not 
regulate the flow of water dis- 
charged from the fixture it is sen- 

-a 

story approved by the Institute may bear 
the Institute’s Certification Seal as ex- 
emplified in Fig. 3, provided such manu- 
facturer also executes the Institute’s cur- 
rent Standard Certification Mark License 
Agreement. 

ing. Therefore, io ensure that the 
flow rate does not exceed the 
grease i n t e r c e p t o r ’ s  ra ted  
capacity, a flow control fitting is 
required. The flow control fitting 
is essential for protection against 
overloading the grease inter- 
ceptor which could otherwise 
occur from sudden surges from 
the fixture. The flow control fitting 
will control the ftow of wasfe water 
at at1 times, enabling the inlercep- 
tor to operate at its certified capa- 
city. 

Al.2 Size Symbols 
It has been determined through the test- 
ing and rating procedure that eight (8) 
different sized grease interceptors are re- 
quired for normal domestic, commercial, 
and institutional installations. These sizes 
are based on certification standard flow 
rates and grease retention capacity 
ratings for grease interceptors. See Tabfe 
I, page 8, Standard PDI-G101. Table A1.2 
tists the PDI size symbol for each of the 
standard rated grease interceptors. 

Table A1.2 

A I. 3 Sizing Procedure 
Table A1.3 is provided to show the stand- 
ard formula in steps for sizing grease in- 
terceptors to suit requirements of specific 
fixtures. An example of this sizing form- 
ula application is included to illustratethe 
steps. 



Tmbtr A1.3 

Two-mlnuls ped& 

%!! = 22.5 GPM Flow Role 
2 

Fat cne-mlnuto perfed- 
44.9 QPM requlms P M  
size "50." 

For two-mlnule p l o d -  
12.5 GPM requires Pal 
stre "25." 

A I  -4 Selection 
TaMe A1.4 is includsd as 8 selection chart 
for standard PDI Certified grease inter- 
ceptors applicable to varlous size fixtures 
commonly used in domestic, commercial 
and institutional installations. -The selec- 
tions listed are based on the sizing form- 
ula covered in Table Al .3.  

Al.5 Dishwashers 
A separate grease interceptor is recom- 
mended for each commercial dishwasher. 
The sire of the  interceptor is determined 
by the GPM discharge rate of the dish- 
washer as specified by the manufacturer. 
Select proper interceptor of equivalent or 
next higher rate from Tabte A1.2. 

. - _. . - .. 
2 0 x W x  6 
1Blct6x 8 
2 0 x 1 8 ~  6 

24x 20x12 
2 2 X 2 0 X  a 
22xWx12 

5.13 
9.4 

15.0 
18.7 
15.5 
t0.7 
23.0 
34.0 
44.9 

i 
10 
15 
20 

20 
25 
35 
50 

20 

4 
? 

10 
10 
10 
10 
15 
20 
25 

A1.6 Multiple Fixtures 
Where multiple fixtures are served by 8 
single interceptor, catculate the total 
capacity of all fixtures, establishthe maxi- 
mum number of fixtures that may be 
drained simultaneously and apply this 
factor to the total capacity to determine 
the maximum simultaneous capacity. 
Then proceed with sizing and selection of 
interceptor using sizing formula Table 
Al .3 .  

At .7 Alternate Sizing Method 
Based on Drainage 
Fixture-Units 
Most plumbing codes list drainage 
Fixture-Unit values for plumbing fixtures 
and for fixtures not listed, these valuesare 
given for drain outlet or trap size. Fixture- 
Unit values are converted to discharge 
rates on the basis of one Fixture-Unit 
equaling 7.5 GPM. See Table A1.7 for 
recommended POI size grease inter- 
ceptor based on drainage Flxture-Unit 
sizing method. 

A2.0 Installation 
A2.1 Instalfation Considerations 

A2.1.1 Install interceptor as ctose as 
practical to fixture or fixtures 
being served, see figures A2.5.1 
through A2.5.5. The interceptor 
may beset on the floor, partially re- 
cessed in the floor, with top flush 
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with the fioor, or fully recessed 
below the floor to suit piping and 
structural conditions. 

A2.1.2 Anticipate sufficient clearance for 
removal of interceptor cover for 
cleaning . 

A2.1.3 Avoid installation wherein long 
runs of pipe (exceeding 25 feet) 
are necessary to reach interceptor. 
This precaution will preclude the 
possibility of pipeline becoming 
clogged with congealed grease 
that will coflect before reaching 
the grease interceptor. 

A2.1.4 Do not install grease interceptor in 
waste line from garbage grinder. 
Garbage grinder waste must by- 
pass interceptor, for rapid ac- 
cumulation of solid matter wilf 
greatly reduce grease interceptor 
efficiency preventing operation in 
compliance with rated capacity. 

A 2 2  Flow Control 
A2.2.1 The flow control fitting furnished 

with PDI certified interceptors 
m u s t  be installed ahead of 
interceptor in the waste line 
beyond the fast connection from 
the fixture and as close as pos- 
sible to the underside of lowest 
fixture. When waste of two or 
more sinks or fixtures are com- 
bined to be served by one inter- 
ceptor, a single Row control fitting 
should be used. 

b 

A2.3 

A2.2.2 Air intake for flow control may 
terminate under sink drain board 
as high as possible .to prevent 
overfiow or terminate in a return 
bend at the same height and on 
outslde of building. M e n  fixture 
is individually trapped and back- 
vented, air intake may intersect 
vent stack. AH installation recom- 
mendations subject to approval of 
code authority. 

fent ng 
Grease interceptors must. have a vented 
wasfe, sired in accordance with code re- 
quirements for venting traps to retain 
water seal and prevent siphoning. 

One interceptor to serve multiple fixtures 
is recommended only where fixtures are 
located close together. In such installa- 
tions, each fixture should be individually 
trapped and back-vented. 

A2.4 Multiple Fixture Installation 

b 
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A2.5 Installation Diagrams 
F i g u r e s  A2.5.1 through A2.5.5 are 
included to illustrate various grease inter- 
ceptor instatlations normally encoun- 
tered in domestic, commercial and insti- 
tutional systems. These figures will serve 
as a guide to practical application of 
grease interceptors. 

intercep Dr Sewing Trapped and Vented Slnk-Flow 
Control Air fntake Intersects Vent 

Fig. A 2 5 1  

Interceptor Setvlng Sink-ftow Control Air Intake 
Terminates in a Return Bend Above Flood Level 

Fig. A2.5.2 

Interceptor Servlng Dishwasher-Flow Control 
AIr Intake Terminates Above Flood Level 

Fig. A2.5.3 

- 1  
Interceptor Serving Two lndivldually Trapped and 

Vented Slnks-Flow Controf Air Intake Intersects Vent 
Fig. A2.5.4 



Interceptors Sewing Trapped and Vented Sinks-Flow 
Control Air intakes Intersect Vent 

F ~ Q .  A2.5.5 

A3.0 Maintenance 
A3.3 General Considerations 

To obtain optimum operating efficiency 
of a properly sized and installed PDI 
certified grease interceptor, a regular 
schedule o f  maintenance must be 

adhered to. All PDI certirred grease inter- 
ceptorsarefurnished with manufacturer’s 
operating and maintenance instructions, 
which must be followed to insureefficient 
satisfactory operation. 4 

A 3 2  Cleaning 
All grease interceptors must be cleaned 
regularly. The frequency of grease 
removal is dependent upon the capacify 
of the interceptor and the quantity of 
grease in the waste water. Grease re- 
moval intervals may therefore vary from 
once a week to once in several weeks, 
When the grease removal interval has 
been determined for a specific installa- 
tion, regular cleaning at that Interval is 
necessary to maintain the rated efficiency 
of the interceptor. After the accumulated 
grease and waste material has been 
removed, the interceptor should be 
thoroughly checked to make certain that 
inlet, outlet and air relief ports are clear of 
obstructions. 

A3.3 Disposition of 
Intercepted Materials 
Grease and other waste matter that has 
been removed from the interceptor 
should not be introduced into any drain, 
sewer, or natural body of water. This 
waste matter should be placed in proper 
containers for disposal. Where recovery 
of grease is desired, it can be handled in a 
manner suitable to the authorities. 
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7.0 Certification Test 
Procedure 
After all preliminary data and tests have been 
established as previously outlined, the cer- 
tification tests shall be conducted as follows 
and all test data is to be recorded on PDI 
Grease Interceptor Rating Test Form #I.  

Return to Section 7.0 
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GREASE INTERCEPTORS: 
ELIMINATING THE MYSTERY 

tn the late 1800's Nathaniul Whiting of 
CaIifomia patented the passive gravity sepa- 
rator, u device known as cx grease trap. That 
device remains relattvely unchanged today 
as a means of separating fafs, oils and 
greases from wustewater. Despite the fact 
that the technology works well and is little 
changed from its original design, grease is 
a problem in almost every locale in the coun- 
m. 

When grecrse enters the waste stream it 
creates a variety of problems and once futs, 
oils and greases have eniered the waste 
streamihcy are rarely suitable for recycling 
because of contamination from metals, 
chemicals and pathogens, Further, disposal 
must be in accordance with focal and fed- 
eral requirements. The acronym "FOG" is 
uiilized in most contemporary references to 
fats, oils and greases because with the in- 
creased use of vegetable oils and fat substi- 
tutes, greases now consist of more than mi- 
ous configurations of tcrts. 

The first problem is not one which affecis 
the waste water system, it is the bss of a po- 
tontially valuable resource. When recycled 
hetore being in u drain, FOG c5n be used in 
crvariety of products such as soaps and cos- 
metics, fertilizer, lump oil, animcrl feeds and 
munitions. Aside from the loss of a valuable 
commodity, when FOG enters the waste wa- 
ter streurnfiere is u large and unnecessary 
economic loss due to additional problems. 
Grease can block pipes, cun form aggre- 
gates which in turn can also cause block- 
ages, and greuse encapsulated solids can 

increase the time and cost of treating the 
wastes at waste wcrter treatment plants. 

The problems are not limited to m y  spe- 
cific size wastewater collection system or 
treutment facility. Private systems such CIS  

septic systems will fail and requfre costly 
repair or replacement just as wiU large sys- 
tems which might be found in cities such as 
Chicago, Phoenix, New York or Miami. 
Grease has been known tocauso blockages 
due to occlusion in pipes many feet in diam- 
eter, and in the city of Chicago (as an ex- 
crmple) millions of dollars have already been 
spent replacing large sewers whose internal 
diameters can now be measwed in inches 
due to soiidifled grease. 

All of the problems are unnecessary be- 
cause separating grease  from waste water 
is easily accomplished. Greuse interceptors 
or traps function using gravity and codes- 
cence as a means of separation. Greases, 
fats and oils are about 89 or 90% of the weight 
of water. To separcrte thorn from water an in- 
terceptor provides a separation chamber 
which allows FOG to rise to the surface. FOG 
free water then exits from the separation 
chumber at the low point farthest from the 
inlet end. 

To simplify the influences which affect 
s~~a t ion~ecou ldsay the rea reo~y th ree  
major factors which must be considered. 
They are the design of the hterCepfOF, the 
installation of the interceptor, and the m&- 
tenance of the interceptor. 



INTERCEPTOR DESIGN 

Because of the scope of problems relcr- 
ing to FOG, there are a large number of pad- 
uct desigris and offerings. Due to this fact it 
would seem difficult for one to choose a n  in- 
terceptor which would function CIS designed. 
Fortundely that is not the case. See Figures 1 
und 2. 

In the early 1940's the United States gov- 
ernment through the Army Corps of En@- 

neers, the Quartermaster Genorcd, the Sur- 
geon General, and the Research Commit- 
tee of the Plumbing and Drainage 
Manufacturer's Association b o w  the Plumb- 
ing and Drinage Institute), and others heId 
a series of conferences to develop a testing 
program to establish u means of rating ffows 
and capacities for grease interceptors 
manufactured at that time. 

From the efforts of the involved parties. 
and as a res& d exhaustive laboratory test- 
ing by  the Iowa Institute of Hydraulic Re- 
search at the State University a standard now 
known as PDI-GI 0 I was developed. Since 
the first issue of the PDI stcmdord In 1949 it 
has been widely recognized, and it is in- 
cluded as the basic testing and rrrting re- 
quirement of Military Specificntfon MIL-T- 
18361, andmostrecentlyhas becometheba- 
sis for theyet to be released ASME Standard 
Ai 12.14.3which covers Grecrsehterceptws. 

As a result of the existence of PDI-GI 0 1 a 
product which is designed to that standard 
and is certified as having met that standard 
can be installed with the confidence that ii 
wili be an efficient separator ut &OW rates up 
to and including its rated flow and up to and 
including it's rated capacity for retained 
FOG. 

Tho products which are certiffod to FQI- 
GlOl are interceptors up to 50 GPM (soon to 
be addedare 75 and 100 GPM interceptors) 
which are typicdy installed at the fixture or 
the point of use. Sincc a PDI cert$ied in&- 
-tor i s  small, relatively speakiptg, it accm- 
plislres its separntion efficiency by incaw of 
spxialiy engineered intwnnl bafliztg arrange- 
ments used in conjunctiort with nn exfernnu1 

.. . 



verifaiflow cmitml device. Using fhr priticiples 
offluid wechnaics, a PDI certified iittcrceptor 
takes advantage of air eiitrnincd in the effh- 
ent by the umtedflow cowb-ol device to accel- 
erate sepnra fiott. See Figire 3. 

FOG laden waste water passes through 
a vented flow control device on its way into Q 

PDI certified interceptor. The flow control dc- 
vice has cm internal orifice which h f t s  the 
flow into the interceptor to the interceptor's 
rated capacity. As the effluent passes 
through the orifice, which is sized io compen- 
sate for the omomt of head in fhe waste 
water collection system, clir is introduced 
through the vent (which is actually a n  air in- 

take). The entrained air remains with the ef- 
fluent m t i l  it enters the grease interceptor. 

Upon enterhg the grease interceptor, the 
effluent is dfrected through the separation 
chamber of the interceptor by rnccms of (I 
system of bafilcs. T h e  baffles serve to 
lerigthen tho flow path of the effluent to in- 
crease the the  of separation while provid- 
ing a non-turbulent environment for separa- 
tion to take place. The entrcdned C d r d  sep- 
rate from the effluent quickly. As it does so, it 
accomplishes two things; Efrst, the escaping 
mir accelerates the separation of FOG (IS it 
rises rapidly to the surface of the water in 
the separation chamber. The rising air 
bubblesliterdy p d  the FOG globules tolhe 
top of thc waler. Second, the uir released 
then provides a small amount of positive 
pressure above the contents of the separa- 
tion chamber to regulate the internal Iunning 
water level of the grease interceptor. 

Most manufacturers provide methods to 
regulate internal air pressure to prevent the 
contents of the separation chamber from 
being forced downward thus reducing the 
interceptor's capacity and efficiency. See Fig- 
ure 4. Furthermore, Most codes contain Ian- 
guage requiring a means of preventhg the 

interceptor from becoming 03 bound. TyP- 
cdy, that language will slate: ''Venting. In- 
terceptors and sepurators shall be so de- 
signed that they will not become air bound 
when airtight covers are used". 

For the specifier or purchaser of a grease 
intercepfor to be assured the product will 
perform as intended it is only necessary to 
verity the product has been cefified to a 
known standard such as PDI-Gl01. 

No discussion of the design oi grease in- 

tei-ceptors would be complete without cov- 
ering large ccrpacity interceptors which are 
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typically fnccrted outdoors. In certcdn areas 
of the country existing codes will allow or even 
require aninterceptor whose sole specifica- 
tton is size. Unfortunately, even today, more 
than 100 years since Ncrthunid Whiting pat- 
ented the grease interceptor there exists no 
standard for or base of accumulated dcrtu on 
large cupucity interceptors. There is a high 
expectation that large capacity interceptors 
will work, but there is no CQIISWISUS stundud 
or test data to stipulate or verify their perfor- 
mance. See Fiigures 5a and 5b- 

Since remote@ locuted outdoor intercep 
tors must de& with conditions different from 

I I 
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point of use interceptors the design requlre- 
rnents will vary. One must first define the re- 
quired retention brne based upon the m&- 
mum anticipated Iute of flow. This varies from 
city to city or region io region so it must be 
left up to the appropriate administrative au- 
thority to establish this requirement through 
testing based upon mstallation conditions. 
These requirements currently vary from 
simple statements {h locd codes) of mini- 
mum capacity size {such as 750 gallons) to 
retention times bused upon flow rates (such 
as 30 minutes) to formulas which make CIS- 
gumptions about  the amount of water used 
per meal sewed. The lack of uniformityin siz- 
ing requirements for remotely installed inter- 
ceptors is indicative of the lack of consensus 
about their performance. 

There ism crttempt underway to develop 
u consensus stcmdmd for remotely located 
grease interceptors, but unlike thePDI-GI01 
or ASME Al12.14.3 which have a well docu- 
mented basis from y e a s  of testing, the a- 
ers of that new standard must I i t e d y  sturt 
at the beginning. 



A properly sized and designed grease in- 
lerceptor may not work o r  may workless eE- 
ciently if it is installed incorrectly. As basic 
as it seems, the interceptor must not be in- 
stalled backwards. This is mentioned since 
far too many interceptors which are con- 
demned for not working have merely been 
installed backwul ds. The problems rclcrting 
to installation, however, go beyond the obvi- 
ous. Regardless of whether the interceptor is 
a certified interceptor or a large capacity in- 
terceptor, one of the most important installa- 
tion practices to foilow must be to locate Ihe 
interceptor as near as possible to the source 
of the FOG laden water. See Figures 6 and 7. 
As stated previously, this js irnportant be- 
cause every foot of piping between the source 
of FOG h d e n  waste water and the intercep- 
lor is unprotected and is a potential mainte- 
nancoproblem. 

A second reuson for I d g  the intercep- 
tor n m  the fixture: FOG separates best when 
the effluent is relatively hot. 

While the laws of physics dictate thut FOG 
separates from water at a slower rateas tem- 
peratures mcrease, in these crppbccrtions the 
separation rates at roomternperdure and at 
elevated temperatures (testing has been 
done up to 200 degrees Fo) me SO close that 
the other benefits outweigh the slight im- 
provement in separcrtion rate. For example, 
in waste water, pclrcicularly the FOG laden 
waste water from commercial kitchens. it is 
likely there wUI be solids present. Thcse sol- 
ids and the FOG a r e  more likely to form a 
globule, the specific gravity of which exceeds 
tM of FOG alone. As the efUucnt tempera- 
turc rises however, the FOGwill be m r e  likely 
to separate freely from those solids. 

Keeping the FOG from cudescing on the 
solids is important because the resultant 
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material may sink, and ultimately be dls- 
charged from the interceptor. Ii on the other 
hand, the FOG is f r e c  to separate from the 
solids in the waste water due to the higher 
temperatures, which tend to muke the FOG 
bss viscous, the FOG is more likely to be rc- 
tained in the interceptor. 

FOG laden solids passing fhrough the in- 
terceptor create two problems. F~Fs~, ihey 
tend to form balls or aggregates (grease can 
become very hurd) posfng a blockage prob- 
lem in the waste wder collection system. Sec- 
ond, if these materials do make it to the waste 
water treatment plait without creating any 
blockages, they can  make waste water freaf- 
rnent much more difficult since degradation 
of FOG consumes oxygen necessary for the 
digestion of the waste in tha treatment plant 
cmd because FOG dccomposition is quite 
slow, it can pass through the plant. This in- 
creases the effort required to treat wastes 
crnd can cause violations of the plant's dis- 
charge pennit. 

Unfortunately many of the codes in exist- 
ence around the country fall to recognize the 
benefits of hot water in the FOG laden waste 
stream and they forbid such sources of hot 
water cr.s dishwashers from being a part of 
the FOG laden waste water system. PDI has 
done extensive testing on the affect of hot 
water on separation and can suppMt tlvough 
d d a  the fact that hot water has little effect on 
separation efficiency. The Environmental Pro- 
tectlon Agency, in their document €FA SZSll - 
80-012 (Design Manu&- Onsite Wastewa- 
ter Treatment and Disposal Systems) is 
specific in recommending the use of hot wa- 
te r  and  proximity to the source to enhance 
retention of RX.  

When dscussing the location as I'I foctor 
in installations, it should also be pointed out 
that in addition toproximityto fhe Wure, iho 
interceptor should be located so that mcdn- 

tenance can be easily performed. Although 
this recommendation also seems so obvious 
asfo not need discussion, some interceptors 
have been installed trrider sinks withouf clear- 
ance for removal ofthecover. Some intercep- 
tors have been placed in tho Boor and tjled 
over; some have beon locntod so thcrt they 
are literally hidden from' view; and some iarge 
outdoor interceptors have actually been 
pwed over. The placement should d o w  the 
cover to be visible and easily rernovablc for 
cleaning, and dearcmces shoukf he  such that 
the internal baffling can be serviced. With the 
cover removed, d wetted surfaces should be 
visible. This is necessary not only for access 
fo clean the interceptor, but also to have the 
capability to easily inspect the interior for 
potentid problems such as damaged bafff es 
and blocked air relief bypasses. 

The flow control fitting furnished with PDI 
certified interceptors must be installed in the 
waste line ahead  of the interceptor. It should 
be locoted beyond the last connection from 
the fixture and as close as possible to the 
underside of the lowest Mure to minimize the 
effects of head pressure. When the wastes of 
two or more sinks or fixtures are combined 
to be served by one interceptor, a single flow 
control fitting may be used. Any €low control 
fitting installation not in conformance with 
these recommendations requires manufac- 
turer consultation. 

"he air intake for the flow control muy ter- 
minate under the sink drain bourd as high 
as possible above the i l od  level of the sink 
in order to prevent overflow. I! may dso ter- 
minate in CI return bend at tho same height 
outside the building. When the fixture is indi- 
vidually ircrpped and backvented the air in- 
take may intersect the vent stuck, instal- 
lation recommendaijons are subject to the 
appro& of the Iocd plunibing code author- 
ity. See Fipre 8. 



One of the most controversial issues re- 
lating to Installation is: what Iixtures OF 
sources must be part of the FOG interceptor 
system? AU drain-bourne FOG is u problem 
and if the problem i s  going to be solved all 
sources of FOG must pass through t h e  
grease intercepior. There is little controversy 
about connecting pot sinks. There is some 
controversy about connecting dishwashcrs. 
There are some questions reluting to floor 
drains, but discharge from Iood grinders (or 
garbage disposals) is almost universully re- 
quired to bypass the grease interceptor or to 
hwe the pulverized solids removed from the 
waste stream before it enters the interceptor. 

The food grinder (and the associated pre- 
rinse station at the dishwasher) is one of the 
single gecxtesi sources of FOG. Yet despite 
thd fact, mosl codas forbid food grinder dis- 
churge from passing lhrough u grease inter- 
ceptor. Technologically them is  no reasort for 
the wasfe sfream tu h j p s s  thegrcme ilrtercep- 
torifthe solids have been rmnoved. See Figure 9. 
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Even the best designed interceptors, 
properly instailed d fail if they cue not main- 
tained. The precise requirements for muin- 
tenonce are not possible to define since con- 
ditions at each installation vary. In terms of 
the typical code, maintenance must be per- 
formed before the grease in the waste water 
down stream'irum Ihe interceptor exceeds 
100 parts per million (100 rniUig-rams per E- 
ter) or whatever the locd standard is. 

While that is a simple stdement io make, 
it is hnpossible for the user of a grease inter- 
ceptor to determine when those limits have 
been exceeded. RE! method for determining 
when an  interceptor's rated capacity has 
been reached is fairly simple if it is u PDI cer- 
tified interceptor. A PDI carrtified interceptor 

P- 

has a rated retention cupacify equal to twice 
its flow rate expressed in pounds. For ex- 
ample, u 35 GPM interceptor is rated to re- 
fain nt least 70 bs. of grease. A user may 
determine a clecming schedule by measur- 
ing how much grease has been trapped over 
a period of time. 

Grease willweigh about 7 pounds per gal- 
lon. and il it is determined that a 35 GPM in- 
terceptor accumulates ubout 5 gallons of 
grease every 4 days it would be easily and 
correctly nssumed that Ihe interceptor must 
be cleaned no less than once a week. In fact, 
il the user must comply with a code wliich 
limits grease to 100 parts p e r  million, clean- 
ing would be recommended every 2 ox 3 
days. When cleaning is discussed, it should 
be understood thuf cleaning an  interceptor 
should always include the removal of grease 
from the top of the separation chamber as 
well as any solids which have accumulaied 
along the bottom. See Figure 10. 

The actual frequency of cleaning a certi- 
fied interceptor will wry depending upon a 
widevarietyof factors; the type of food served 
wiU determine how much grease enter 
the interceptor. An interceptor used for clean- 
ing utensils or limited to senring trws ina res- 
taurant where no food is actually prepared 
is going toaccumuhe aloi less grease than 
one used in a ful l  service resfa~cmt where 
all of the food preparation equipment and 
utensils as well as dishes are washed. An- 
other factor affecting the clecrning cycle will 
be whether ci food grinder is discharged into 
the interceptor, and whether the food spe- 
cialty is high in FOG. 

The &wable grease content in the waste 



wnter will also determine the frequency of 
cieaning. It shwld be noted that aff PRI cer- 
tified interceptors wilt separate cfficicntly 
enough to meet any greaselimits [which may 
range horn 50 parts per million up to as much 
as 600 p d s  per d o n  depending upon the 
jurisdiction). They may require cleaning when 
us little as 25% of thcir rated capacity has 
been reached depending upon the h i t s  es- 
tabiished by the administrative authority. This 
statement is based on a n  cmalysis by PDI of 
accumulated lest data. That data was col 
lectedat fuU rated flows, cmd does v q  from 
product to product. 

'he cleaning cycle on large capacity in- 
terceptors is less easily determined. Anec- 
dotal evidence gathered from a variety of 
sources and comrnunities hcliccrtes that their 
size is often interpreted as meaning less fre- 
quent cleaning is required, and io a degree 
this mcry be true. From informution gathered 
from a variety of sources however, tho con- 
sensus appears to indiccrte the cleaning fre- 
quency for large interceptors is  in the  range 
of 2 to 4 weeks. This amount of time is the 
maximum d o w a b l e  for large interceptors to 
still meet the discharge h i t s  on FOG. Due 
to the nature of the large interceptors, the 
user is not likely to be the cleaner, and in 
some cases muy actually be prohibited from 
cleaning the interceptor. UsuaLly cleecming will 
be done by CI renderer, a septic tank scrvice, 
or a company which specidzes in grease 
interceptor cleaning. The onnud cost of regu- 
Jar cleaning is likely to average between 
$2,80Ound $4,000 depending again upon the 
discharge knits and the local market costs. 
Ifanuary, 1998 average cost) 

Regardless of whut the cleaning cycle is 
determined to be, it has h e n  shown by ac- 
t u d  field experience that one of the biggest 
obstacles to reguIar maintenance has been 
the odors usually associafed with intercep- 
tors. The easiest way to eliminate that prob- 

lem is frequent cleaning. If cleaning the 
grease interceptor becomes a part of the 
d d y  routine it usually will only require about 
15 minutes und there will be limited or no 
objectionable odors. 

It has been determined that when food 
grinders a r e  part of the waste system, and a 
properly sized solids interceptor, cleaned 
d e ,  is located ahead of the grease infer- 
ceptor, the odors norrnally ussociated uith 
chc grease interceptor are not present be- 
cause the food pdcles  which dccay and 
cause odors never reach tho interceptor. 

Use of tho solids interceptor improves the 
grease quality to extent that the recovered 
grease muy be disposad of with the golden 
fryer grease whch is usually purchased by 
the local renderer. Now instead of paying for 
disposal, the restaurant may be compen- 
satxtod for the grease, since it can be recycled 
into a variety of products. 

When regular rncrinfenance is not pcr- 
formed the obvious result is a grease inter- 
ceptor which becomes unable to sepmcrte 
the FOG due to overloading, thus pussing 
these materials downstream. Unless i f  i s  
equipped with fin electrvtr ic, sensor controlled, 
positive in ktclosurc valve to preueltt such mer- 
l o a d i q  no grease interceptor will otherwise 
nutomatidly shtrt itselfdozutr topevetit over- 
load d idwge .  Apart from violallng codes or 
ruining the on-site wastewater treatment sys- 
tem, sewer blockages and t h e  associafed 
health risks are &dy. Some FOG generators 
would rather do u\mosi anything but clean a 
grease interceptor. FOG generators have 
several options, soma of which are accept- 
able alternatives, and some of which are 
possibly legal, but nevertheless unaccept- 
able. 

Oncaltemcnive is to engage fhe seMces. 
of a company which specializes in cleaning 



interceptors. ?'lis is not an inexpensive ap- 
proach, and in the case of large interceptors 
is required. If tho service is performed as of- 
ten as necessary, ft insures the interceptor 
will function as intended. 

Another alternative is the use of an  inter- 
ceptor that is considered io be a Grease Re- 
covery DeVice (or Grease Removal Device). 
A GRD is a separutor wkch h a s  as an inla- 
gral part of its design a means by -which 
grease is removed. 

A GRD will be one of two basic lypes: 
1. Timer confrofled - See Figure 21. 

2. Sensor controlled - SEC 1:ip-e 12. 

Timer controlled devices typically utilize 
a disk or belt which passes through the FOG 
Iayer and a squeegee device fo wipe the ac- 
cumulcrted FOG from the disk or belt into a 
drain trough and into u FOG receptacle. 
Olher mems  of removing the FOG include a 
pump or gravity flow activated by the timer. 
T h ~ y  are usually regulcrted by a 24 hour timer 
which is set upon installation. The timer will 
operate the FOG removul system lor a set 
time or times each day. 

Sensor controlled devices huve the abil- 
ity to sense the presence of FOG. By detect- 
ing FOG and initiating the removal process 
only when necessary and as often as neces- 
sary, the GRD can a lways  keep the retained 
FOG below the rated capacity of the device. 
The sensor opercrted devices use valving and  
gravity or pump assisted FOG removal. 

A GRD standard, Al12.14.4 is currently 
nearing completion, and as FOC problems 
continue to he a factor, most jurisdictlons wiU 
not only allow the us8 of a GELD, but in some 
cases a GRD will be mandated. It must be 
noted that while a GRD elinknates the d d y  
routine of grease interceptor clecming, theso 
devices do require periodic maintenance to 
remove trapped solid debris, removal of 
scum and a check of system operation. 

The previous two examples of methods to 
avoid routine mcdntenancc are certuinly good 
and acceptable choices. Smne others urc not 
and nre to be nvoirlerl in coiivmtior~al grease 
interceptors. The first is the use of chemic&, 
often touted as environmentully friendly en- 
zymes or emulsifiers. These materials may 
even have names which implytheir use is en- 
vironmentally acceptable. The second is the 
use of "bacteria" or organisms designed to 
digest wastes. 



h the first ccrtegory, the materials used 
work by changing the structure of FOG from 
a hydrophobic materid ihcd is ur~likely to mix 
freely with water (thus dowing separation to 
easily occur) to a hydrophilic micelle which 
rnixesfreelywith wcrter f h u s i f i i k g o r  pre- 
venting separation from occurring in the in- 
terceptor. The use of these additives only 
changes the structure of the FOG lor a lim- 
ited period of b e ,  and eventually Ihe FOG 
will revert back to its origin& form, u s u d y  
downstream in the pubiic waste water col- 
lection system. While this practice, in conven- 
tional interceptors, works to pass the prob- 
lems on to somebody else, the methods ju- 
risdictions use today lo detect FOG content 
in the effluent are sophisticated enough to 
accurately identify any violator of the sewer 
codes. 

The second method, the use of bacteria 
(or bio-remediation crs if is cded) works. The 
concept 01 bio-remediation is sound trap 
greases and digest them in the interceptor 
to convert the grease permanently into the 
by-products of digestion. This is exactly what 
happens in a sophisticated waste wder treat- 
ment plant. See Figwe 13. Bio-remedldon 
does not eliminate the need  OF monitoring 
the effluent quality, routine mainlenance lo 
deal with undigested rncrterinls, or inspcc- 
tions to insure all components are clean and 
functioning properly. 

New York City has done a n  extensive 
amount of tesbg using microorganisms for 
remediation of sewer blockages. Their test- 
ing shows that the process has merit and they 
use bio-remediation in concert with mechani- 
cal sewer cleaning to take care of sewer 
blockages. 

For an additive to have m y  positive effect, 
it must be known to produce net reduction in 
weight and volume of the FOG either through 
biochemical orcatalytic processes. Such dis- 

posal rnefhods require engineered devices 
fPDI certfficd FOG Disposal Systems) and 
professional adminisfration. 

When dsalingwith a conventiond grease 
interceptor, the most practiccrl and economic 
maintenance practice is to reguladyrernove 
tho FOG and dispose of it in accordance with 
applicable solid and special waste disposal 
regulations. 



The problems relafmg fo fals, oils and 
greases (FOG) ure easily addressed, to do 
so requlres a n  understanding of the prin- 
ciples of separation and u wiliingness to do 
all that is necessary. Dealing wtth FOG prob- 
lems i s  not limited to restaurant owners; i t  is 
an issue a number of parties must stme in 
resolving. Codes must be written or, more 
precisely, rewritten to be technically correct. 
Abrlinistrative Authorities must muke certain 
when they write and/or endorse codes that 
all of the issues have been cormcfly ad- 
dressed. 

Interceptors and FOG disposal systems 
which have been properly designed and cer- 
tified must be required and used. They must 
be installed as they were tested and were 
intended to be installed. And last, but not 
least, the devices must be maintained ac- 
cording tothe codes and the manufaclurer’s 
requirements . 

REMEM3ER Proper maintenance of even 
the poorest interceptor will provide better 
results than the lack of maintenance on the 
best interceptor. 



GLOBAL WATER RESOURCES 

CODE 0x7 PRAC'I;ICE 

GWR-CP-OI-OO3 

DRY CLEmING OPERATIONS 

APPLICATION 

This code of practice for Dry Cleaning operations defines the requirements for managing waste discharged 
directly or indirectly into a sewer conncctcd to a sewage facility iiom dry cleaning businesses. or other 
facilities ernpfoying solvent or chemical cleaning routines. 

Dcfinitions are included in GWR-CP-01-DEI;. 

DISCIIAKGE REGULATIONS 

An operator o f  a dry cleaning operation shall not discharge waste, which at thc point of discharge into a 
sewer contains: 

(a) tehachforoethylene 
(b) pctroleum solvents, or 
(e) Y prohibited waste, restricted waste, special waste, stonn water, or uncontaminated water. 

An operator of a dry cleaning operation that generates wastcwater containing tetrachloroethylene or 
petrolcum solvent shall either: 

(a} Collect and transport the wastewater from the dry cIcaning operaiion for off-site waste 

(b) Install and maintain a solvent/water separator and holding tank in accordance with this code 
management; or 

of practice. 

Solvent Water Separatom and IMdina Tanh 

Solventhvater separator and holding tank installations must conform to thc requirements of this code o f  
practice. 

An operator of a dry cleaning operation shall iiot directly discharge wastewater fxom the solventlweter 
separator to a sewage facility 

An opcrntor ofa dry elenning operation must: 

(a) Collect tlie wastewater discharged from a solvedwater separator into a transparent, solvent- 
compatible, holding tank with a confainment capacity 25% Iarger than the total vofume of the 
solvenllwater separator; and 

(b) Allow the wastewater to stand undisturbed for a period o f  not less than 12 hours following 
each operating date. 

An operator of  B dry cleaning operation must check the contents of the holding tank after the specified 
period of time has elapsed to determine whether the wastewater conteins my visible residual solvent. If 
there is no visible residual solvent in the holding tank, the contents may be discharged to the sewer. 
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If the holding tank contains ally visible tetrachloroethylene or pelroleurn soiveat after the specified period 
of time, then the tetrachioroethyiene or petroleum soivcnt must be scparated and retunled to the solvent 
recovery system. After the removal of a31 visible solvent, the wastewater may be discharged to the scanitmy 
sewer. 

AB operator ofa dry cleaning operation must: 

(a) Visually inspect the soivent/watcr separator on a dairy basis; and 
(b) Clean the solvenf/water separator at least once every seven (7) days to manufacturer’s standards. 

Spills and Leaks 

An operator of it dry cleaning operation must instali spill containment facilities in all chcmicd storage areas 
and around all dry cleaning machines. 

An operator of a dry cleaning operation must block off all sewer drains within the containment arca for 
chemicaf storage and dry clea&ig equipment to prevent any nccidentni discharge of solvent to a sewer. 

An operator of a dry cleaning operation must inspect all dry cleaning cquipment for liquid leaks at least 
once per day. 

An operator of a dry cleaning operation must kecp all equipment clean to ensure that leaks are visible. 

The following areas and items are to be checkcd for leaks: 

(a) hnse connections, unions, couplkgs and valves 
(b) machine door gasket and seating 
(c) Nter head gasket and seating 
( 4  Pumps 
(e} base tanks and storage 
(4 soIvent/water separators 
(9) frlter sludge recovery 
(h) distillation unit 
(i) divertcr valves 
(i) saturated lint in lint baskets 
(k} holding tanks 
(I} cliNidge filters 

An operator of a dry cleaning operation who detects any liquid leak fiom dry cleaning equipment or 
chcmical storage must repair the leak within 72 bows and must immediately prevent any discharge of 
contaminants #o a sewer. 

Evcry dry cleaning operation must keep a record book on sits for inspection with records horn the previous 
Lwo years. 

The folIowing information shall. be recorded in the record book: 

(a) record of all ulspectionu done by the operator, crnployees or other hired personnel; 
(b) record of any liquid leaks detected and remedial action taken; 
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(c) record ofsolventlwtlter separator cleaning; 
(d) record ofholding tank clcailing and solvcnt transfer; and 
(e) record o f  all other equipment mainkname and repair. 
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GLOBAL WATER RESOURCES Code o f  lhdlrr?: GWR-CP-OI-004 

GLOBAL WATER RESOURCES 

CODE OF PRACTICE 

G W -  CP-01-004 

PHOTOGRAPHIC IMAGlNG OPERATIONS 

I 

f 

APPLICATION 

This code of pactice for photographic imaging operations defines mandatory requirements h r  managing 
non-domestic waste discharged directly or indirectty into a sewer coiinected to a sewage fwiitity. 

This code of practice applies to photographic imaging operation?. Definitions are included in GWR-CP- 
01 -REF. 

DXSCTlARGE REGULATIONS 

An operatoi of a photographic imaging operation must not discharge waste which, at the point of discharge 
into a scwcr, contains: 

a. silver in a concentration h a t  is in excess of 5 milligrams per litre (me/L) as analyzed in a grab 
sample; or, 

b. prohibited waste, restricted waste, special wastc, stormwater, or uncontaminated water as 
defined in GWR-CP-01-DEF, other than the foflowinp restricted wastes: 30D, COD, 
chloride, iron and sulphate. 

An operator of a photographic imaging operation that prodices liquid waste containing siiver must either: 

a. 

b. 

collect and transport the waste &om the photogmphic imaging operation for oFf-site waste 
management; or 
m a t  the waste at the photographic imaging operation site prior to discharge to the sewer using 
one ofthe fallowing silver recovery technologies: 

I. two chemical Kcovery cwtrjdges connected in a series; 
II. an eIcctrolytic recovery unit followed by two chemical rccovery cartrjdges connected 

in series; or 
Et. any other silver recovery technology, or combination of te~bnologies, capable of 

reducing the concentration of silver in the waste to 5 mg/L or less where valid 
analytical test data has been submitted to, and accepted by, the Engineer. 

An operator of a photographic imaging operation must instdl and maintain silver recovery technology 
according to the manufacturcr ’s or supplier’s recommendations. 

An operator ofa photographic imaging operation miist colIect all liquid waste containing silver in B holding 
tank and must deliver this wastc to the cheuiica1 recovery cartridges using a metering pump. 

An operator o f a  photogrplk imaging operation must calibrate the rnekrhg pump at least once per ycar. 

~~ 
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Spill/In& Prevention 

An operator of a photographic imaging operation must locate the silver recovery system in such a m a m r  
that an accidental spill, leak or confainer failure will not result in liquid waste contaiuing sifver in 
concentrations &reafer than 5 mg/L entering any sewer. 

If a location referred to above is not availablc, an operator of a photographic imaging operation must do 
one of the following: 

a. 
b. 

install spill conraingent to contain spills or leaks &om the silver recovery system; or 
cap all floor drains into which liquid spilled from the sifver recovery system would normally 
now. 

When using two separate chemical recovery cartridges, En operator of a photographic imaging operation 
must test the discharge fntm the fEst carfridge for silver content at least oiicc per monh using eithcr silver 
test paper or a portable sjlver test kit. 

When rhe discharge from the first chemical recovery cartridge referred to nbove cannot be sampled, an 
operator of a photographic imaging operation must: 

a. 
b. 

install a cumulative flow meter on the silver recowry system; and 
t a t  the discharge fkom fix: second chemical re.covery cerbidgc oiice per week using silver twJ 
paper or a silver-test kit. 

Cartridge ReuIacernent 

An operator of a photographic imaging operation must replace the chemical recovery cartridges when any 
o m  ofttK following occurs' 3: 

a. 

b. 

e. 

d. 

the manufacturer's or supplier's reconuncnded expiry date, RS shown on each cartridge, has 
been reached; 
eighty percent (80%) of the manufacturer's or supplier's maximum recommended capipacily, or 
tohI cumulative flow, for eacb cartridge bas bccn reached; 
test dab, wing silver test paper or a silver test kit, Mica:m that the diebarge from the fzst 
cartridge is greater than 1000 mglL; or 
analytical data using e method of analysis outlined in standard methods, or tm alternative 
method of analysis approved by &e manager, having a method detection limit of 0.5 mg/L 

' If treatment of liquid waste witb two chemical recovery cartridges cannected in s ~ r i e s  is the only silver 
recovery tcchology being uscd, then the omer of the photographic imaghg operation must replace both 
chemicd recovery c a ~ i d g e s  when one of the events referred to occurs. 

a Zftreatnient of liquid waste with two chemical recovery cartridges connected in series is used followhg 
treatment by an clcctrolytic recovery unit, the second cartridge may replace the used first cartridge and a 
new second carlridge may be installed when one of the events referred to occurs. 

Both chemical recovery cartridges used folIowing an electrolytic recovery unit must bc replaced by the 
operator of the photographic imsghg operation whcn one of the events referred to above occurs if this is 
recommended by the manuftlr;turer or supplier of the cartridges. 
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silver of tower, indicates that the concentration of' silver in the discharge kom the silver 
recovery system is greater tfmn, or equal to, 5 mgL. 

RECORD KEEPING AND REYENTION 

An operator of a photographic imagiug operation &at uses a silver recoveiy system must keep, at the 
photographic iinziging operation site, an operation and maintenance manual pertaining to all equipment 
used in the silver recovery system. 

An operator of a photographic imaging operation t ha t  uses two chemical recovery cartridges comiectcd io 
series must keep a record book at the photographic imaging operation site which Includes the following 
information recordcd for tho previous two yews: 

a. 
b. 
c. 

d. 

e. 
f. 

serial number o f  each chemical FeCOvery carlridge wed; 
i.nstallation date of each chemical recovery cartridge uscd; 
expiry date of each chemical recovery c h d g e  used (where provided by manufacturers or 
suppliers); 
maximum recoimendcd capacity, or total cumulative flow, of each chemical recovery 
cartridge used; 
dates of aU metering pump calibrations; 
monthly silver test results on the discharge from the first chemical recovery cartridge; or 
where the discharge from the Erst curtridge cannot be s,lmpfed, weekly siIver test results on 
the discharge &om the second chemical recovery cartridge and weekly cumulatiw tlows 
h u g h  the silver recovcry system; and 
dates and descriptions of all operatiom1 problems associated with Lhe chmicd recovery 
cartridges and remedial actions taken. 

g. 

An operator of a photographic imaging operation that iises an ekctrolytk recovery unit in addition to two 
chemical recovery cartridges connected in series must keep a record book at &e photographic imagiug 
operation site which indudes the following information recorded for the previous two years: 

a. all iuformation specified above; 
b. 
c. 
d. 

date of each removal of silver horn the electrolytic recovery Uuit: 
date of each maintenance check on the electrolytic r e c o v q  unit; 
dates and descriptions of all operational probicms associated with the electrolytic recovery 
unit and remedial actions taken. 
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GLOBAL WAI’ER RESOURCES Code or hsctice: FWR-CP-014i05 

GLOBAL WATER KKSOURCXS 

CODE OF PRACTICE 

GWR-CP-01-005 

DEWI’AL OYKKATIONS 

APPLICATION 

T h i s  code of practice for dental operations defines mandatory requirements for managing non-domestic 
waste discharged directly or indirectly into a sewer connected to il sewage facility. 

This code of practice applies to dental opcrations. 

DISCHARGE REGULATIONS 

An operator of a dental operation must not dischargc waste which, at the point of cfischargc into a sewer, 
contains: 

a. 
b. 

prohibited waste, special waste, or stormwater ; or 
restricted waste with the exception of mercury measured at thc point of discharge liom a 
certified amalgam separator. 

An operator o f  a dental operation that produces liquid waste from photographic imaging containing silver 
shall also comply with the requirements of GW-CP-OI -004. 

An OperatDr o f  a dental operation thnt produces wastewater containing dental amalgam must either: 

a. 

b. 

collect and transport the wastewater from the dental operation For off-site wute 
management; or 
treat the wastewater at h e  dental opertltion site prior to discharge to the sewer using a 
certified amalgam separaior. 

An operator of a dental operation must install mmd maintain the amalgam separator according to the 
manufacturer’s or supplier’s recommendations in order that the amalgam separator fimctions correctly. 
Such separator must be cextified for use by the manufacturer uuder the provisions of IS0  1 1143. 

Au operator of a dental operation who iustalls an malgarn separator initst ensure that: 

o. 

b. 

c. 

d. 

all dental operation wastewater that contains dental amalgam is treated using the 
amalgam separator; 
a monitoring point is installed at the outlet of the amalgam separator or domstretrrn of 
the amalgam separator at a location upstrcain of any discharge of other waste; 
the monitoring point must bc installed in such a mamer that the totai flow &om the 
amaigain separator may be intercepted and samplcd; and 
the monitoring point shall be readily and easily accessiblc at all times for inspection. 

If the amalgam separator is located dumstream of a wet vacuum system, an operator of a dental operation 
must emure that: 

a. the wet vacuum system is fitted wifh 811 internal flow control fining; or 
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b. a flow control fitting is iustalled on the water supply line to the wet vacuum system. 

The flow controI fitting must be sized to limit thc flow to a rate that is no more. Uian the maximum inlet 
flow rate of the amalgam separator as stated by the manufacturer o f  the amalgam scparator. 

An operator of a dental operation must locate an amalgam separaior in such a manner &a& an accidental 
spill, le& or collecting container failure will not result m waste containing amalgain entering any sewer. If 
a location is not available, an operator of a dentaI operation must do onc of the following: 

a. 
b. 

install spill containment to contain spills or leaks &-om the amalgam separator; or 
cap all floor drains into which liquid spilled &om the amalgam separator would nomally 
no W. 

Au opcrator of a dental operation must replace the amaIgam separator’s collecting container when any om 
ofthe following occurs: 

a. 

b. 
c. 

the manufacturex’s or supplier’s recommended expiry date, as shown on the amalgam 
separator, has been reached; or 
the warning level specified in the I S 0  f 1 143 has been reached; or 
analylical data obtained using n method of analysis outlined in standard methods, or an 
alternative method of analysis approved by the manager, haviug a method detection limit 
of 0.1 mg/L or lower, indicates that the total concentration of mercury in the discharge 
from the amalgam separator is greater than, or equal to, 2 mgK. 

An operator of a dental operation shall not dispose o f  dental amalgam collected in 3n amalgam separator, a 
collecting container, or any other device, to a sewcr. 

RECORD KEEPING AND RETENTION 

An opelator ora dental operation that uses an amalgam separator must keep, at the site of installation of the 
amalgam separator, an operation and maintenance manual containing instructions €or installation, use, 
maintenance and service of the amalgam separator installed. 

An operator of a dental operation that uses an amalgam separator must post, at the site o f  mstallation of the 
amalgam sepwator, a copy ofthe IS0 Standard test report pertaining to the amalgam separator htalled. 

An operator of a dental operation &at uses an amslgam separator must keep a record book at the dental 
operation site that includes the following information pertaining to the malgatn separator installed: 

a. 

b. 
c. 
d. 

e. 

f. 

g. 

date uf ios!allation of the ainsigam separator and name of the installation service 
provider; 
serial number and expiry date of tlie amalgam separator and/or its components; 
maximum recornmended flow rate through the amalgam separator, where applicable; 
dates of inspection, maintenance, cleaning and replacement of any amalgam separation 
equipment or components; 
dates and descriptions of all operational problems, spills, leaks or cotlecting container 
failures associated with the amalgam separaior and remedial actions taken; 
name, address and telephone number of any person or company who performs any 
maintenance or disposal servicw related to the operation of the amalgam separator; and 
dales of pick-up of the collecting conkher  for off-site disposal, votume o f  waste 
disposed and the location o f  disposal. 

The records must bc retained for a period of two years and must be available on request. 
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I . . ... . 

GLOBAL WATER IIESOURCES (CWR) 

CODE OF PRACTICE 

GWR-CP-02-006 

DETERMINAI’ION OF CAPACITY IMPACT OF COMM.ERCIAL UNlTS 

APPLICATION 

This code of practice defines the methodology employed to deteminc the impact of commercial customers 
on the water supply, distribution, and wastewater collection, treatment and disposal operations. 

The code of practice applies to any non-residential customer, and to other establisfments or uses whcre the 
GWR Engineer has defermined the impact will be greater than B residential customer. 

fu order to assess the impact of a comnercial operation on the Utility’s supply and treatment 
infrastructtires, GWR employs a fixture unit (FU) review as compared to 8 typical residential unit. This 
analysis ensures that the peak water and wastewater demands are accounted for, and a proper allocation of 
resources. Fixture unit allocations MB devcloped from the Unified Plumbing Code (UPC). In cases where 
no direct FU allocation exists in the WC, the GWR Engineer will assign a vahx. 

The total PU count i s  compared to the typical residential fibue unit covnts to determine the Equivalent 
Development Unit (EDU) value, which is used for determining capacity fees, hook-up fees and other 
impact related metrics used by the Utility in maintaining its Capacity Management and Operations 
Mmageinent Plan. 

For the putposes of this Cock of Practice, the following ]Residetitial Fixture Unit values are employed: 

Residential Water Use 46 Pub: 

Residential Sewer Use 44 FUs 

An example oft)& calcuiation is shown in the accompanying tabte: 
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Factor 9.75 I 

I I f COMMERCIAL ~COMMERC~AL 

3.09 I I 
4448.5 FU's 136 Fu'6 t - = =  I -  

COfuIMERClAL APPLICANT BQXJIRMENTS 

Prior to applying for water service, D Non-Residential Customer shell provide plans of the proposed 
structure in sufficient detail for FWR to analyze the impact. 
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Code of Practice: GiYR-CP-Oi-OD7 

GLOBAL WATER RZSOURCES (GWR) 

CODE OF I’RACTICE 

GWH-CP-01- 007 

OPTIMIZING JANDSCAPE CONFIGURATION 

PURPOSE 

The purpose of this code of practice is to define the optimum landscape configuration to allow for a minimum of 
suppIemental water and a maximum usage of reclaimed water. 

htuitiveiy, these two requirements are at odds, and in the aiialysis are divergent goals. Consider the case where the 
goal is ensure that there is no routine delivery of waier to the AzPDES discharge site. Under theses conditions, a 
codiguration that allows for maximum water consumption in tbe winter months would yield a 100% turf 
component. In the summer, however, this configuration will result in a maximum requirement for the augmentation 
of water supplies. 

Choosing the other extreme, i s .  the eliminatiou of the suppicmental water requirement, will result in substantial 
discharges to the AzPDES point at all times during the year. This violates the “seasonal” nature of h e  AzPDES 
permit, and also discards revenue in h e  form of reclaimed water. 

MODEL 

A model has been developed which will determine, on a monthty flow basis, what the requirements fox irrigation, 
supplemental addition of raw water, and flows to the AzPDES point are for a typical section. The goal of the model 
is to provide the basis from which a defermination on the optimum land-use configuration for the utility can be 
established. 

The modcl minimizes the cost to the utility of providing supplemental water in the summer months, and mitlirnizes 
discharge of water to the @DES point in thc winter. 

The model operates under the €oIlowhg constraints: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

One section = 640 acres 
Occupmcy = 3.5 DUs per acre 
Open Space = 15% 
Trees in Turf= 375 per section 
Water production= 162 gallons per day per unit 
Storage in Lnkes is a maximum of 2.5 feet. 
Storage must result in a ininimum storage of 6 days o i  ADF. 
The maximum lake size is 3 acres 
Occupancy is varied from 100% in winter to 90% in summer 

The model then manipulates the following variables to minimize the. Total Cost to the Utility: 

1. 
2. 
3. 

The percentsgc of turf arca; 
The percentage of xeriscape area; and 
The fieeboard in h e  lakcs. 

OUTI’UT 

In order io drive tbe cost to tbe utility to zero, the following couliguralion is required: 
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Turf= 15%(173 ac) 
Xeriscape = 44% (42.2 ac) 
Lakes = 38% (36.5 ae) 

Clearly, the requirement to maintain 36.5 acrcs of lakes is excessive. 

If we thcn choose to tninimize the C06t to the utility and m~intain the requirement for lakes to say a maximum of 3 
acres, the optimum configuration is: 

* r d  = 22% (21.44 ac) 
Xeriscape = 75% (7 1.88 ac) 
1,fikeS = 3% (2.67 ac) 

The cost to the utility under these conditions i s  in the order of$4380.00 per month, which is represented as missed 
water revenue - Le. water trea&ed by the utility but not sold. 

As a res&, the following graph depicts the seasonaf disposition of water in the section: 

Section4ased Reclaimed Water Distributlon Pian 
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GLOBAL WATER RESOURCES Code of Pracdre: GWR-CF-Ql-007 

DIRECTION TO DEVELOPERS 

Developers submitting plans for approval tu Ihc Utility must provide the foliowing: 

Storage capable of handling 6 days with no irrigation use. 
The model emptoys a maxirniim lake area of 3.0 acres. Larger lakes are possible, and even desirable 
for &e reduction of flow to the M D E S  point, which corresponds to B lower loss of reveitnc from 
wasted reclaimed water. 
A mitlimum configurRtion of the following is required: 

1. 
2. 

3. 
T u r f =  22% 
Xcriscape= 75% 
Lakes = 3% 

Changing the configuration is possible, but may result in additiotid costs to the developers, if it results in 
increased costs to the Utility. 

From an infrastruchu-e standpoint, the fouowing miuimum rcquiremenfs exist: 

I .  
2. 
3. 
4, 
5 .  
6 .  

Lakes must have level control stilling well 
Power to lake control must be provided 
Ethernet cable to the Control Sites is required 
A utility specified RTU (rrtdio/controller) 
Row meters with a 4-20 mA analog signal are required 
Motorized valves are required to control Bow to the irrigation lakes. 
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GLOBAL WATER RJLSUURCES Code of Practice: GWR-C1'91-007 

IiEVlSIONS 

~ 
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GLOBAL WATER RESOURCES &de of Praelice: GWR-CP-01-006 

GLOBAL WATER RESOURCES (GWR) 

CODE OF PRAeTICE 

GWR-CP-01-008 

ACCEPTANCE OB IINDERGROLJND FACILITIES 

BACKGROUND 

This code of practice details the requirements for acceptance of buifdcr/contractor-deployed kfiastructure 
into the Utility’s irwentory. 

GENERAL 

No new utility improvements shall SCT\‘G a customer until Global Water is satisfied that a11 of the facilities 
have been properly installed, constructed a d o r  disinfected. 

No untreated sewage or inadequately treated wastes sliall be discharged to a ditch, slream or lakc without a 
written permit from the applicable reguJatory agencies prior to the time o f  discharge. 

No other utility lines or systems are to be piaced in the same eeench RS sewcr lines, reclaimed water lines 01 

potable water lines without the prior written authorization from Global Water. 

No peison shaU install, permit to be instatled or maintah an interconnection or other connection between 
any part of the sewerage system and a potable watcr supply or a public water supply in such manner that 
sewage or waste may find its way into or otherwise contaminate any potable OT public water supply- The 
dewdoper shall provide an approved backnow prevention device for any water co~ect ion to the potable 
water system that will be used €or any conshxction purposes. The Utility, nt its discretion, may require the 
use of a Utitity-owned and maintained back-flow prevention device, the cost of which shall be borne by the 
Contractor. 
maintained at all times. 

An air gap between the potable water supply and any water or wastes on site shall be - .  

FINAL APPROVAIL/ACCEPTAh’CE OF UTILITIES 

No new utilities will bo accepted by Global Water until the foliowing has occurred: 

1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 

All instatled facilities have been inspected, tested, aud approved. 
A video swvcy of all sewer inhistructure has been complcted afier paving operations. 
A copy of all test reports, including trench compaction tests, and inspections has been provided to 
Global Water. 
MI punchlist items required by the Global Water inspector have been addressed. 
Record drawings (as-builts) have been suppficd to Global Watcr by the Engineer-of-Record 
including AK~oCAD files. 
A signed ADEQ “Certificate of Approval of Construction” has been provided to Global Water. 
The developer has hrnished copies ofthe contract, copiw of all checks paid to the Contractor, and 
UNCONDITIONAL LEN WMVERS Prom the ConLractor. 
Any other outstanding issues. 

Water meters will NOT be installed to any water service location until the sewex system is accepted by 
Global Water, all easements have been signed and recorded, and tbe video, mainline and seMccs, 
approved. 
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GLOBAL WATER RESOURCES Code of  Prnctice: GWR-CP-Ol-0011 

Three hard copy set of as-built drawings and w e  clecfronic set 0x1 CDR disk shaIl be provided witb at Ieast 
two points referenced to Global Water’s GIS system. Drawings shall be supplied in R file format 
compatible with AutuCAD. 

CRITERIA 

The code of practicc is divided into four Appendices: 

A. Inspection, Testing, Approval and Acceptance of Gravity Flow Sanitary Sewers 
B. Inspec-don, Testing, Approval and Acceptance of Man-Holes 
C. Inspection, Testing, Approval mid Acceptance of Sewer Force Mains 
D. Inspection, Testing, Approval and Acceptancc of Water Mains 

I 
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Cede of Practice: G\3t-CP-01-008 Appendix A GLOBAL WATER RESOURCES 

Appendix *4 

INSPECTION, TES’I’ING, APPROVAL AND ACCZPI’ANCE OF GRAVITY FLOW SANITARY 
SEWERS 

MPLICATION 

This section applies to the inspection, testing, approval and acceptance of gravity flow sanilwy sewers, 
including appurtenances normaily installed as part of the sysfcm. The work includes feakagc testing, 
deflection testing of flexible pipe system arid video inspection of the interior of the finished sewer system. 

MATBR1ALS 

Equipment necessary for any of the tests shall be of the type, quality md capacity to perfom the operations 
required and to execute the tests spedied, md shaU be furnished by the Contractor, inchding all labor and 
materials. 

INSPECTION 

Global Water’s Inspector &all hpect  and approve all work accomplished 

Prior to testmg any section of sewer, the Contractor shall remove ail foreign matter from the interior of the 
system. Flushing a cIcaning ball, pressure jetting or other appropriate cleaning method approved by Global 
Water‘s Inspector mtly be used. Waterlight plugs or other metbods approved by Global Water’s Inspector 
shall then be used to prevent dirt or debris from enterhg the system. 

The material jetted downstream shall be ktcrcepted and removed by a hydrovao truck. 

TESTJNG 

Testing shail bc. conducicd by the Contractor and at fris oum expense except as noted herein. Testing shall 
be conducted after the asphait has beun Iaid, and tlie fml adju-ents have been made in man-bole heights. 
The following tests are required: 

1. Engiueer’s Certificate of Completion 
2. Deflection Test 
3. Uniform Slope Tests 
4. 
5. 

Lcakage Tests of Pipe and Manholes 
Video Survey (wid vidco tape or other acceptable electronic format and printed test results]. 

All testing shall be accomphhed iu tile presence of the Global Water fnspeclor or his authorized 
representative. Copies of all test results shdl be given to the Global Water hspector. 

Global Water shall be notified 48 hours in advance ofthe teslbg. 

Testing s b d  not commence on any portion of the pipeline, until. all field placed concrete in contact with the 
pipe, fittings or appui-tenances is adequately cured. 
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GLOBAL WAW,R RESOUllCES Code of Practice: GWR-CP-Ol.OD8 Appendix A 

DEFLECTION TEST 

All sewer pipe made of flexible materials shall bc siibjected to a deflection test. Deflection tests shall be 
conducted in the presence of the Global Water's Inspector or his designllte aud after the pipe has been 
installed and backfilled. 

The defiection test shntl be conducted by pulling a mandrel (go-no go device) though the pipe. The 
mandrel shaU be dcsigued and sizcd for each size ofpipe and shall be at least 1.5 pipe diameters in length. 
The mandrel shall be constructed with an odd rturnber of runners placed parallel lo the pipe centerline and 
equally spaced around die perimeter of the mandrel. Mandrels for 8 inch pipe shall be conawcted with at 
least 9 runners, aiid more mmers shall be utilized for larger pipe sizes. Test mandrel shall be furnished by 
the Contractor. All test equipment, calibration data and procedilrcs s h d  be subject to the approval of 
Gfobal Water's Inspector. 

Criteria 

Ring or diametric deflection of the insfalled pipe shell not exceed 4% ofthe design internal diameter of'the 
pipe. P i p  sections that restrict h e  passage o f  the mandrel shall be removed and replaced or excavated, re- 
bedded, backfilled and retested. 

All such repairs, rcplacetnent, remedial work and retesting pcrfornied by the Contractor shaU be tit his 
expense. 

The deflection test may be conducted concurrently with the video inspection of the pipe interior, subject lo 
approval by Global Water. 

ViDEO INSPECTION 

VIDEO INSPECTIONOF GRA YITYSEWER MAmSIS TU BE COMPLETED AFTBR THE 
MNvRoLESHA?B BEEN BROUGHT TU FINAL GRADE, AND ON CUMPLBTION OF 

ASPHILGT~G OF Nyy PA W D  SURFACE. 

All scwer idrastructure shall be inspected by vidco camera prior to fmal acccptauce of the pipeline. The 
costs incurred in making the acceptance inspection by video camera shall be borne by the Utility. If on 
review of the vidco, deficiencies axe noted, these are to be rectified by the Contractor at his expense. On 
con~pIetioion of repairs, n second video i s  required. This re-video sMI be paid for by the Contractor. 

Video equipment expressly designed for pipeline inspection purposes and operated by experienced and 
qualified personnel sliall be pulled through the entire pipeline. The video operator shall maintain a log of 
all inspections and note location, type and extent o f  any deficiencies. The video operator shali also 
photograph all deficiencies, copies ofwhich shall be given to Global Water. 

The Contractor shall bear all costs jncurred ia correcting deficiencies found during the video inspection, 
including cost of additional video inspection required to verify correctioii of noted deficieucies. 

The video shall verify the uniform slope of tlie entire system length, iiicluding m y  uistalled laterals. 

A copy of the video anti report (or other acceptable electronic fonnat) and printed tcst results shall be 
furnished to Global Water. 

NOTE: 

The sewer pipeline Contractor, or the Ovmerlf3uifder may, for his own use, wish to video the installed 
sewer lines Drier to Ravine: to assure himself that the system will pass the inspection once the strccts are 

~~ .- 
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GLOBAL \VATEX RESOURCES Code of k’raclicc: GWR-CP-01-008 A ~ o ~ t ~ r l l x  A 

paved and the man-hole rims are brought to the fmal grade. h y  tlnd/or nll portions of the sewer ~olIection 
system that must be removed, replaced, and/or reppaired to pass all of the specified testing will require that 
the streets be repaired prior fo h a l  acceptance. This will include trench compaction, replacement of ABC, 
and replacerncnt of the asphalt surface to tile satisfaction of the jurisdicfional authority. Following any 
repairs to h e  system, that portion of the system plus one man-hole upstrcam mnd downstream of the 
repaired section shall bc re-videucd nt the Contractor’s expense. This video and printed test results sball be 
provided to the Global Wakr Inspector. 

WATERTIGHT INTEGRITY 

The Contractor shall lest the sewer line for leakage using the applicable method below and record the 
results: 

1. 

2. 

3. 

Standard Test Method for Installation Acceptance of Plastic Gravity Sewer Lines Using Low- 
Prcssure Air (ASTM F 1417-92) 
Standard Practice for Testing Concrete Pipe Sewer Lines by Low Pressure Ak Test Method 

Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines (ASTM C 828- 
(ASTM C 924-89) 

98) 

ACCEPTANCE 

The Contractor shall remedy, at his own expense, any poor alignment or auy other dcfccis in workmanship 
or materials revealed by final inspection. Final acceptance will be based on re-inspectiou o f  the sewer aiter 
h e  appropriate repairs and corrections are completed. 

Flow of any kind Into the existing sewerage system shell not be allowed uutil the sewer has bcen approved 
and accepted for use by Global Water. 

Poi-tions of the work completcd may be placed in operation aftcr ali cleaning, tcsting awl inspection 
requirements have been fulfilled. Such partial use (IT partial acceptance shall bc subject to approvol of 
Global Water’s Inspector. 

Under no circumstances shall aiiy portion of the sewcr collection system bo placed in operations unless the 
pipeline is able to discharge dkectly to the Utility’s backbone system. Upstream collection, 
haulindpumping of raw wstewater will not be allowed. 
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GLOBAL WATER RJ3SOIIRCZS Code of Practice: GWR-CEO1-OI)B Amendix B 

Appendix 3 

TNSPECTfON, TESTLNG, APPROVAL AND ACCEPFANCE OF MAN-HOLES 

APPLICATION 

This section applies to the inspection, testing, approval and acccpbnce o f  man-holes. The work includes 
leokage testing. 

MATERIALS 

Water used for watertight integrity tests shall be potable water, reclaimed water or as otherwise approved 
by the Global Water Inspector. 

Equipment necevsary for any of &e tcuts shall be of the type, quality and capacity to perform the operations 
required and to execute the tests specified, arid shall be furnished by the Contractor inchiding all labor and 
materials (including water). 

INSPECTION 

Global Water's Inspector shall inspect and approve d l  work accornpliuhed. 

Prior to testing any manhole, the Contractor shall remove all foreign matter &om the interior of the 
manhole. Chunks of concrete, mortar OF other debris (ii~cluding dirt that may have intruded into the interior 
of the manholes) shdl be removed by mechanical means. Small gravel or grit may be removed by flushing, 
pressure jetting or other appropriate cleaning methods approved by Globd Water. After cleaning, the 
manhole cover sfdl be positioned to prevent dirt or debris &om entering the manhole. Other means of 
preventing intrusion of dirt or debris may be employed if approved by Global Water. 

Any material jetted downstream sball be intercepted and removed by a hydrovac ttuck. 
circumstances shall material be allowed pass into he. Utility's backbone infmstruchue. 

TESTING 

Testing shall be conducted by the Contractor his own expense. Testing shall be conducted after the asphalt 
has been laid, ttnd the Enal adjusments have been made in man-hole heights. The foilowing tests are 
require& 

Under DO 

1. Watertight Intep-hy Test 

Ail testing shall be accomplished iu the presence of (he Global Water Irlspector or bis authorized 
representative. 

Global Water shall be mtificd 48 hours in advance of the testing. 

Testing shall not commence on any portion of the pipeline, until alL Gcld placed concrcte in contact with the 
pipe, fittings or appwtenances iu edeqtiarely cured. 

WATERTIGHT INTEG&!.JI' 

The Contractor shall test man-boles using one of the following test protocols: 

1. Watertight testing by filling the mnnliole with water. The mcaximum acceptable water drop is 
O.UO1 of the total mm-hol~ volume in one hour. 

-~ ____ 
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GLOBAL WATER RESOURCES Code of Practice: CWR-CY-OI-008 Appendix R 

2. Air prcsuure testiiig using the “Standard Test Method for Concrete Sewer Man-Holcs by 
Negative Air Pressure (Vacuum) Test (ASTM C 1244-93). 

Man-hoie testing sball bc completed after the installation of thc man-hole cone to verify the watertight 
integrity of the man-hoIe 6om the top of the cone ciown. Upon satisfactory completion of the test results, 
the Contractor shall install the man-hole ring and any spacers, complete the joints and seal the man-hole to 
tl watertight condition. 

If the man-hote cone, spacers and ring can bc installed to final grade without disturbance or adjusmmt by 
later construction, the Conkactor may perform the testing horn the top of the ring down. 111 the event that 
an “accepted” man-hole is disturbed during follow-on construction activities, the Contractor shall re-test 
the men-hole. 

ACCEPTANCE 

The Contractor shall rcmedy, at his ow11 expense, m y  poor alignment or any other defects in worhxmship 
or mnfcrials revcalcd by final inspection. Final acceptance will be based m i  re-hpection o f the  sewer aficr 
the appropriate repairs and corrections are completed. 

Flow ofany kind into the existing sewerage system shall not be ailowed until the sewer lines and manholes 
have Been satisfactody completed and accepted for use by Gkobsl Water. 

Portions of the work completed may be placcd in operation after all cleaning, testing and inspection 
requirements have bccn fulfilled. Such partiol use or partiat acceptance shall be subject to approval of 
Global Water’s Inspector. Portions of the work to be placed in operation shatl proceed tiom the connection 
to the Utility’s backbone collection system moving upstream. 

- 
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GLOBAL WATER RESOURCES Code olPractice: GWR-CP-Ol408 Apptndix C 

Appendix C 

INSPECTION, TESTING, AX’BKKOVAI, AND ACCEPTANCE OF SEWER FORCE MAINS 

APPLXCA’MON 

This section applies to the inspection, tesfing, approval and acceptance of sewer forcc mains; including 
appurienmces normally installed as part of the system. The work includes pressure and leakage testing. 

MATERIALS I 
Water employed in testing of sewer force mains shall be potable water, reclaimcd water or raw watcr as 
determined by GIobal Water’s Inspector. 

Equipment necessary for any of tlie tests shall be of the type, quality and capacity to perform the operations 
rcquircd and to execute the tests specified, and shall be furnished by the Contractor, incliiding all labor, 
materials and water. 

INNSPECTION 

GlobaI Water’s Inspector shall inspect and approve all work accomplishcd. All tcsts and inspections shall 
be made prior to backfilling of the open trench. 

CLEANING 

Prior to testing any section of Sewer force main, the Contractor shaIl remove all forcign matter from the 
interior of the system. Flushing a cleming ball, pig, pressure jetting or other appropriate cleaning method 
approved by Global Water’s Inspector may be used. Watertight plugs, isolation valves or other methods 
approved by Global Water’s Inspector shall then be used 10 prevent dirt or debris from entering the system. 

The material jetled downstream shall be intercepted and rcmoved by a hylrovrtc truck. 

I 

I 

UNDER NU C ~ C ~ X T ~ ~ C B S  SHALL MATERIAL BEALLO WED mssmm THE WTILITY’S 

I 
BACKBONE mFYUSTUUCTURE, INCLUDXNC LIFTSTA XIONSSAND M C E I H N G W - H U L E S .  

c 

TESTING 

Testing shall be conducted by Ihe Contractor at hk own expcnse. The following tesb are requued 

1.  Pressure Test 
2. hakageTest 

All testing shall be accomplished in the preseiice of the Global Water Inspector or his authorized 
representativc. 

Global Water shall be notified 48 houa in advance of the testing. 

Testkg shall not wnunence on any portion of the pipeline, until all field placed concrete in contact with the 
pipe, fittings or appurtenances is adequately cured. 

P I < F S S W  TEST 

The line shall be tested at a minimum pressure of 100 psi, 125% of the design pressure, or tlie test pressure 
specified by ADEQ (whichever is more). 

The duration of each pressure test shall be as directed by the Global Water Inspector. 
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GLOBAL WA'I'ER RESOURCES Cede of Practice: GWR-CP-01-008 Appondix C 

Each valved section of pipe shall be slowly filled with watcr at thc specificd test pressure measured at the 
point of towest elevation. Pressure shall be applied and maintained by means of a pump connected to thc 
pipe in a satisfactory manner. The pump, pipe connection, and all necessary apparatus! except meters shall 
be h i d i e d  by the contractor, and the contractor shall furnish all necessary labor for connecting the pump, 
meter, and gages. 

As the line is being filled and before applying the test pressurc, all air shall be expelled froin dic pipe. To 
accomplish this, taps shall be made, if necessary, at points of highest elevation. After the test, the taps shall 
be tightly plugged. 

During the time the test pressure is on the pipe, the line shall be carefully checked at regular intervals for 
breaks or leafs. Any joints sho~ving appreciable le& shall be repaired and any cracked or defective pipes 
or Ettings shall be removed and replaced with sound material in the manner provided and the test shall be 
repeated until satisbetoy results are obtained. 

LFAKAGE TES'I' 

After all defects have been satisfactorily repaucd and all visible leaks stopped, a leakage task .&all be made 
on each valved section of the lines to datemine the quantity of water lost by leakagc. The contractor shall 
fUrnish all labor, material, and equipment required for making h e  test. Thc leakage shall be determined by 
measruing the quaiitity o f  water supplied to each valved section of &e lines, during the test period, when 
the vmious sections of the lines me undw pressure. No pipe installation will be accepted until or unless the 
leakage a6 detennined by above test is less thw the amount set forth below. 

. 

'The ltflowable bakagc (gallons per how) shafl not be greater than determined by the foiIowing formula: 

L = U %  
4500 

L = GnIlons Per Hour 
D = Nammal Pipe Diameter (in.) 
J = Number of Joints 
P = Test Pressure (PSI) 

If individual sections show leakage greater than the limits specified above, the contractor shall, at his o m  
expense locate and repair the defective joints until the leakage is within the specified al!ooivance. 

ACCEPTANCE 

The Contractor shall rcmeciy, at his own expensc, any poor alignment or my other defects in workmanship 
or materials revealed by final itspection. Final acceptance wilt be based on reinspection of the sewer after 
the appropriate repairs and corrections are completd. 

Flow of any kind into the existing sewerage system shall not be RIlowed until the inspection and testing of 
forcemains has been satisfactorjly completed and accepted for use by Global Water. 

Portions of rlK: work completed may be placed in operatinn xffer nll cfeaning, testing and inspection 
requirements have been fulfilled. Such partinf use or partial acceptancc shall be subject to approval of 
Gfobal Water's Inspector. 

~~ ~~ 
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GLOBAL WATER RESOURCES Code of Practice: G\.vR-CICOI-008 Appcodk D 

Appendix D 

INSPECTION, TESTING, APPROVAL, AND ACCEPTANCE OF WATER MAWS 

APPLICATION 

This section applies to the inspection, testing, approval and acceptance of water distribution mains, 
including appurtenances normally installed as part ofthe system. The work includes leakage testing and 
euperchforination requirements. 

MATERIALS 

Water employed in testing of water mains shall be potable water only. 

Equipment necessary For any of fie tests shall be of the type, quality and capacity to perform thc operations 
required and to executa the tests specified, and shall be furnished by the Contractor, includitlg all labor, 
materials, chemicals and watcr. 

Global Water's Lospcctor shall inspect and apprnve all work accomplished. 

Prior to testing any section of water main, h c  Contractor shall remove all foreign mattcr &om thc interior 
of the syskm. Flushing a cleaning bail, pig, pressure jetting or other appropriate cIeaning method approved 
by Global Water's Inspector may be used, Watertight plugs, isolation valves or other methods approved by 
Global Water's Inspector shall then be used to prevent dirt or debris from cntering the system. 

TESTING 

Testing shall be conducted by the Contractor and at this own expense, The following tests arG required: 

I .  Pressure Test 
2. W a g e  Tat  

All testing shall be accomplishcd in the presence of the Inspector or his authorized represeatative. 

Global Water shall be notikI48 hours in advance ofthe testing. 

Testing shafl fiat commence on any portion of the pipeline, until all ficld placed concrete in contact with the 
pipe, fittings or appurtenances is admluateIy cured. 

PRESSURE TEST 

The line shall be tested at a minimum pressure of 100 psi, 125% ofthe design pressure or die test pressure 
specified by ADEQ (whichever is more). 

The duration of each pressure test shall be as directed by the Global Water Inspector. 

Each valved section ofpipe shall be slowly filled with water at the specified test pressurc measured at the 
point of lowest elevation. Pressure shall be applied and maintained by means of 1 pump connected to the 
pipe in a satisfactory manner. The pump, pipe connection, and all necessary apparatus except mcters shall 
be furnished by the contractor, and the contractor shall furnish all necessary labor for connecting the pump, 
meter, and gages. 

~~~ ~. 
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GLOBAL WATER RESOURCES Code of Practice: GWR-CP.01-008 Au~eridix D 

As the line is being filled orid before applying the test pressure, all air shall be expelled from thc pipc. To 
accomplisli flus, taps shall be made, if necessary, at points of highest clevation. After the test, the taps shall 
be tightly plugged. AI! fire hydrants wilflin the test section &ail be opened to expel any air in the hydrant 
barrel. 

During the time the test pressure is on the pipe, the line shall be carefully checked at regular intervals for 
breaks or leaks. b y  joints showing appieciable leaks shall he repaired and any cracked or defective pipes 

, or fittings shall be removed and replaced with sound material in the manner provided and the test shall Be 
repeated until satisfactory results are obtained. 

IJM.KAGE TEST 

A f b  all defects have been satisfactorily repaired and all visible leaks slopped, B leakage test shall be made 
on each valved section of thc lines to determine fbe quantity of water lost by leakage. The contractor shall 
h d s h  all labor, materia$ and equiprncnt required for making the test. The ieakage shall be determined by 
measuring the quantity ~ f ~ a t e r  supplied to each valved section of the lines, during the test period, whm 
tho various sections of the Lines are under pressure. No pipe instailation will be accepted until or unless the 
leakage as determined by above test is less than the amount set forth below. 

The allowable leakage (gallons per hour) shall not be grcatcr than determined by the following formula: 

L=JD p" - 
4500 

L = Gallons Per Hour 
D = Nominal Pipe Diameter (in,) 
J = Nuniber o f  Joints 
P = Test Pressure (PSI) 

If individual sections show leakage greater than the limits specified above, the contractor shall, at his own 
expense locate and repair the defective joints until the leakage is within the specified allowance. 

STERILIZATION OF PIPE LINES 

On completion or the leakage test and the pressure. tests, ail water mains are required to be super- 
chlorinated and tcsted prior to acceptance. 

The conkactor shall W i s h  all labor, equipnent and matwial necessary for the chlorination of the new pipe 
lines which shall be sterilized before being placed jn service. The lines shall be sterilized by fie application 
of the chlorinating agent. The chlorinating agent may be a liquid chlorine, liquid chlorine gas-water 
mixture, or a calcim hypochlorite solution, which shall be fed into the linaq through a suitable solution- 
feed dcvice, or other methods approved by NIEQ. The chlorinating agent shall be applied at or near the 
point fiom which the h e  is beiug filled, and though K corporation stop or other approved connection 
inserted in the horizontal axis of the newly laid pipe. The water beiug used to fill the line shall be 
controlled to flow into the section to be sterilized very slowly, and the rate of  application of the chlorinating 
agent shall be in such proportion of water cntering the pipe that the chlorine dose applied to h e  water 
enterkg the line shall be at least 50 parts per million (ppm). The treated water shall be retained in the pipe 
lines for B period of not less than twenty-four (24) b o w .  

AAer the 24 hour period, prior to flushing, 3 sample shall be taken by the Utility to vericy the system was 
chlorinated at 50 ppm or greater. Upon verification, the system shall be flushed by the Contractor to a 
chlorine residual of less than I ppm, and sampled for bacteriologic contamination by the Utility. On receipt 
of acceptable bacteriologkaf analysis, the line may be brought into service. 

The sampling riser shall be located at a location farthest &om the point of chlorination. The riser shall be 
above ground and equipped with a faucet for control of flow during sampling. 

I_- 
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GLOBAL WATEIl RESOURCES Code of Practirc; GWR-CP-01-008 Appendix D 

ACCEPTANCE 

The Contractor shall remedy, at his own expenso, any poor alignment or ariy other defects in worhna~isllip 
or materials revealed by final inspection. Final acceptance wifl be based on reinspectinn of any 
deficiencies after the appxopdate repairs and corrections are completed. 

Connection of any end-user shall not be allowed utitil the water maiu has been satisfactorily complcted and 
accepted for USG by Global Wnter. 

Porlions of ?he work completed may be pIaced in operation after all cleaning, testing and inspection 
requirements haw been fulfilled. Such partial usc or partial acceptance shall be subject to approval of 
Global Water’s hpector. 

Revision: GWR- CP - 01 -008 Appendix D (003) Pngc D - 3 of 3 Kespnsible Agent: Engineering & Projccls 

Confirm Revision Prior to Kekase 



- I . . , , . - - -  .A :,.: :. 

GItORAL WATIW RESOURCFS Codcof Practice: GWn-CP-01-008 

Revision: G M -  CP-01-008 (003) PageR- l o f l  

Confimi Revision Prior lo Release 

Ra;Dunsibb Agent: Eugineering & Pnojedr 



APPENDIX B 

STANDARD WATER, SEWEIR, AND 

RECLAIMIEI) WATER NOTES 

July 2005 



GLOBAL WATER RESOURCES, LLC 
WATER NOTES TO CONTRACTOR 

1. FINAL ACCEPTANCE OF UNDERGROUND FACILITIES BY GLOBAL WATER 
IWSOURCES, U C  SHALL BE IN ACCORDANCE WITH GLOBAL WATER 
WSOURCES CODE OF PRACTICE GWR-CP-01-008, LATEST REVISION. 

2, WATER METERS WILL NOT 3 E  INSTATLED TO ANY WATER SERVICE 
LOCATXON UNTLL THE ENTIRE SEWEIR SYSTEM HAS BEEN INSPECl'ED, 
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES. 

3. ALL WATER METERS SHALL BE ACQUIRED PROM GL03AJL WATER 
RESOURCES. 

4. IT SHALL BE THE CONTRACTORS SOLE RESPONSIBEKY TO VER[EY THE 
PRESENCE AND LOCATION OF ANY AND ALL EXISTING OVERHEAD 
AND/OR UNDERGROUND UTILFTES THAT MAY INTERFERE WITH THIS 

CONSTRUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL 
ADEQUATELY PROTECT AND MALNTAm SUCH UTILITES ANP OBSERVE 
ALL POSSDLE PRECAUTIONS TO AVOID ANY DAMAGE TO T E S E  
FACIUTIES. 

CONSTRUCTION, WHETHER or< NOT SAID UTILITES ARE SHOWN ON THE 

5, IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO UNCOVER ALL 
EXISTING WA?ER LINES BEING CONNECTED TO, AND TO VERIFY THE 
LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY CONSTRUCTION 
BEGINS. 

6.1T S H A U  3E T I E  CONTRACTOR'S RESPONSIBILITY TO LOCATE AND 
PROVIDE STATIONING OR DISTANCES ON ALL NEW WATER LINES, 
VALVES, AND FlRE HYDRANTS INSTALLED AS A PART OF THIS PROJECT. 

7. ANY CONSTRUCTION PERFORMED WITHOUT THE KNOWEDGE OF rrm 
GLOBAL WATER RESOURCES INSPECTOR OR H E  REPFZSENTATWE IS 
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTORS 
EXPENSE. 

8. CONTRACTOR SHALL SCIEDULE A PRE-CONSTRUCTION MEETING AT 
THE 3 0 3  SITE WITH THE GLOBAL WATER RESOURCES INSPECTOR PRIOR TO 
START OF CONSTRUCTION AT (602) 550-3787. 

9. TIdE CONTRACTOR SHALL NOTIFY GLOBAL WATER RESOURCES AT 
LEAST 72 HOURS PRIOR TO THE START OF CONSTRUCTION AT (602) 550- 
3787. 
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10. THE CONTRACTOR SHALL NOTIFY THE DEWLOPER'S ENGINEER AND 

BACKFLL3NG WATER AND/OR SEWER SEKVICES TO ALLOW VERTFICAl?ON 
THE GLOBAL WATER RESOURCES INSPECTOR AT (602) 550-3787, BEFORE 

OF THE AS-BUILT LOCATTON OF THE SERVICE. 

11. CONTRACTOR SHALL CONTACT THE GLOBAL WATER RESOURCES 

POTABLE WATER FOR DISINFECTION. 
INSPECTOR AT (602)550-3787 PRIOR TO CHARGING WATER MAINS WlTH 

12. ALL COPES OF TEST RESULTS ARE TO BE GIVEN TO TI43 GLOBAL 
WATER RESOURCES INSPECTOR. 

13. REVIEW OF THESE PLANS FOR COMPLIANCE WlTN THE lU3QUXREMENTS 
OF GLOBAL WATER RESOURCES SHALL NOT PItEVENT ANY CORRECTION 
OF ERRORS FOUND TO BE IN VIOLATION OF ANY APPI,ICABLE STANDARD 
OF GLOBAL WATER RESOURCES. 
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GLOBAL WATER RESOURCES, LLC 
GENERAL WATER NOTES 

I .  A U  WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER 
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT 
OF ENVIRONMENTAL, QUALXTY STANDARDS AND REVISIONS, CURRENT 
MAG SPECIFICATIONS, AND ANY REQUEiVENTS OF THE AUTHORIZED 
LOCAL, GOVERNING AUTHORRY, AS APPLICABLE. IN THE EVENT OF A 
CONFLJCT, THE MORE STRINGENT 'REQUIREMENT SHA'tL GOVERN. 
FAXLURE TO MEET ANY OF TI-IESE REQUIREMENTS SHALL BE CAUSE FOR 
REJECTION. 

2. PRIOR TO CONSTRUCTION, N,L PERMlTS SHALL BE SECURED AS 
REQUIRED FROM TI% APPROPRIATE GOVERNING AGENCIES. 

3. WATER LINE CONSTRUCTION SHALL BE IN ACCORDANCE WITH TIE 
REQUXREMENTS OF MAG SPECIFICATION SECTION 610 WIT11 THE 
EXCEPTION THAT ASBESTOS-CEI'dENT PIPE AND CONCRETE PIPE ARE NOT 
ACCEPTABLE. 

4. PVC PlPE SHALL BE AWWA C-900 CLASS 200 FOR LINES 6 INCHES TO 12 
INCHES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LlNES LARGER 
THAN 12 INCHES. 

5. TRENCH EXCAVATION, BACKFILLZNG AND COMPACTION SHALL BE 1N 
ACCORDANCE WITH THE REQURFMENTS OF MAG SPECIFICATION 
SECTION 601. 

6. ALL WATER LINES MUST HAVE A MINIMUM COVER OF 36 INCHES OVER 
THE TOP OF THE PIPE TO FINlSX-I GRADE. PPES 12 INCHES AND LARGER 
SHALL HAVE A MINIMUM COVER OF 48 INCHES. ALL WATER SERVICES 
MUST HAVE A MINIMUM COVER OF 30 INCHES. 

7. ALL F R M S ,  COVERS, VALVE BOXES, ETC., SHALL BE ADJUSTED TO 
FINISHED GRADE PRIOR TO PLACING UF ASPHALTIC CONCRETE SURFACE 
COURSE BY THE PAVING CONTRACTOR. VALVES MOFS THAN 5 FT IN 
DEPTH SHALL BE PROVIDED WIT" EXTENSIONS. 

8. ALL WATER LINES SHALL BE PlRESSURE AND LEAKAGE TESTED n\J 

WRITING, TO GLOBAL WATER RESOURCES. 
ACCORDANCE WIT3 MAG SEC. 610-14. RESULTS ARE TO BE G m N ,  IPJ 

9. ALL WATER LINES MUST BE DISINFECTED PER ADEQ ENGINEERING 

TO GLOBAL WATER WOURCES.  
BULLETLN #8 OR AWWA C651-86. RESULTS AKE TO BE GIVEN, IN W R I N G ,  
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IO. ALL BENDS AND FTITPNGS SHALL, BE INSTALLED wJ3" W STRAINED 
JOINTS IN ACCORDANCE WlTH MAG STANDARDS. CONCRETE THRUST 
BLOCKS AS A SUBSTEUTE FOR RESTRAINED JOINTS ARE NOT 
ACCEPTABLE. 

11. ALL PIP=, FHTlNGS, VALVES, COATING, ETC. SHALL CONFORM TO NSF 
STANDARD 6 1 + 

12. CROSS-CONNECTIONS, lF ANY ARE PROVIDED, SHALL CONFORM TO 
THE REQUIREMENTS OF A.A.C. R18-4- I 15. 

13. CONTRACTOR SHALL PETALL LOCATIhlG WIRE AND BLUE LOCATmG 
TAPE ONE FOOT ABOVE TOP OF WATER MAINS PRIOR TO BACKFILL. 

14. ALL FIRE HYDRANTS S H A U  BE CLQW MEDALLION WITH A MNMWM 4 
FI'BURY DEPTH, 5-114 INCH MAIN VALVE OPENING, ONE 4 INCH P W E R  
CONNECTION WHICH FACES THE CURB OR SIDEWALK, AND TWO 2-112 
INCH HOSE CONNECTIONS. NO SUBSTITUTIONS WlLL BE ALLOWED. 
ELEVATION OF THE J!WDRANT FLANGE SHALL CONFORM TO GLOBAL 
WATER RESOURCES STANDARD DETAILS. 

15. ALL SERVICE SADDLES FOR PVC PIPE SHALL BE WIDE-STRAP FULL 
CIRCLE BRONZE AS MANUFACTURED BY MWELLER CO.,  MODEL H-13000, 
OR AN APPROVED EQUAL. 

16. ALL METER BOXES SHALL BE DFW BY NDS MODEL D1.500-DUDISB. 

17. AIR €'?ELEASE VALVES SHALL BE INSTALLED AT ALL SYSTEM HIGH 
POINTS IN ACCORDANCE WITH CRY OF SCOTTSDALE DETAIL NO, 2348. 
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GLOBAL WArER RES-OURCES, LLC 
SEWER NOTES TO THE COiNTRACTUR 

1. FINAL ACCEPTANCE OF UNDERGROUND FACILITES BY GLOBAL, WATER 
RESOURCES, LLC SHALL RE IN ACCORDANCE WITH GLOBAL WATER 
RESOURCES CODE OF PRACTICE GWR-CP-01-008, LATEST REVISION. 

2. PRIOR TO ACCEPTANCE, A VIDEO SURVEY OF THE ENTIRE SEWER 
SYSTEM, MAINLINE AND SERVICES, SHALL 3E COMPLEXED AFTER 
PLACEMENT OF PAVEMENT. 

3. WATER METERS WILL NOT BE INSTAL,LED TO ANY WATER SERVICE 
LOCATION UNTIL THE ENTIRE S E m R  SYSTEM HAS BEEN INSPECTED, 
APPROVED, AND ACCEPTED BY GLOBAL WATER RESOURCES, ALL 
EASEMENTS ARE SIGNED AND RECORDED, A N D  A VIDEO SURVEY AFTER 
COMPLETION OF PAVING IS COMPLETED AND APPROVED. 

4. IT SHALL BE THE CONTRACTOR'S SOLE ESPONSIBLLITY TO VERIFY THE 
PRESENCE AND LOCATION OF ANY AND AIJ, EXISTING OVERHEAD 
AND/OR UNDERGROUND UTILITIES THAT MAY INTERFERE WITH THIS 
CONSTRUCTION, WHETHER OR NOT SAID UTILITBS ARE SHOWN ON THE 
CONSTKUCTION PLANS FOR THIS PROJECT. CONTRACTOR SHALL 
ADEQUATELY PROTECT AND MAINTAIN SUCH UTILITES AND OBSERVE 
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE 
FACILITIES. 

5. THE CONTRACTOR SHALL MAKE EXPLORATORY EXCAVATIONS AND 
LOCATE EXISTING UNDERGROUND FACILITIES SUFFICIENTLY IN 

IF NECEsSmY DUE TO A CONFLICT BETWEEN FACILITIES PROPOSED AND 
EXISTING FACILITmS. 

ADVANCE OF CONSTRUCTION TO PERME THE mvIsroN OF THESE PLANS 

6. TI' SHALL BE T I E  CONTRACTOR'S RESPONSIBJLITY TO UNCOVER ALL 
EXISTING SEWER LINES BEING CONNECTED TO, AND TO VERIFY TIE 
LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY CONSTRUCTION 
BEGDIS. 

7. IT SHALL BE THE CONTRACTORS RESPONSIBILITY TO LOCATE AND 
PROVIDE STATIONING OR DISTANCES ON ALL NEW SEMR LINES, 
MANHOLES, AND CLEAN OUTS XNSTALLED AS A PART OF THIS PROJECT. 

8. ANY CONSTRUCTXON PERFORMED WITHOUT THE KNOWLEDGE OF THE 
GLOBAL WATER RESOuflCES INSPECTOR OR HXS rCEPRESENTATNE IS 
LIABLE FOR REMOVAL AND REPLACEMENT AT T I E  CONTRACTORS 
EXPENSE. 
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9. CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION MEETING AT 
THE JOB SITE WlTN THE GLOBAL WATER RESOURCES INSPECTOR PRIOR TO 
START OF CONSTRUCTION Ar 1602) m - 3 7 8 7 .  

10. THE CONTRACTOR SHALL NOTWY GLOBAL WATER FESOURCES AT 

3787. 
LEAST 72 HOURS PRIOR TO THZ START OF CONSTRUCTION AT (602) 550- 

I I ,  THE CONTRACTOR SHALL NOTIFY THE DEVELOPER'S ENGINEER AND 

BACKFILLING WATER AND/OR SEWER SERVICES TO ALLOW VERIFlCATTON 
THE GLOBAL WATER RESOURCES INSPECTOR AT (GO21 550-3787, BEFORE 

OF TI% AS-BUJLT LOCATION OF THE SERVICE. 

12. AL.L COPES OF TEST RESULTS TO BE GIVEN TO THE GLOBAL WATER 
RESOURCES INSPECTOR. 

13. REVEW OF TIlESE PLANS FOR COhWLlANCE WITH THE REQUIREMENTS 
OF GLOBAL WATER RESOURCES SHALL NOT PREVENT ANY CORRECTION 
OF ERRORS FOUND TO 3 E  IN VIOLATION OF ANY APPLICABLE STANDARD 
OF GLOBAL WATER RESOURCES. 



GLOBAL WATER RESOURCES, LLC 
GENERAL SEWER NOTES 

1. ALL WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER 
RESOURCES STANDARDS, LATBT REVISION, THE ARIZONA DEPARTMENT 
OF ENVIRONMENTAL QUALITY STANDARDS AND REVISIONS, CURRENT 
MAG SPECIFICATIONS, AND ANY REQUIREMENTS OF THE AUTHORlZED 
LOCAL GOVERNING AUTHORITY, AS APPLICABLE. IN THE EVENT OF A 
CONFLICT, THE MORE STRINGENT REQUIREMENT SHALL GOVERN. 
FAILURE TO MEET ANY OF THESE REQUIREh4ENTS SHALL BE CAUSE FOR 
REJECTION. 

2. PRIOR TO CONSTRUCTION, ALL PERMflTS SHALL BE SECURED AS 
REQUIRED FROM THE APPROPRLATE GOVERNING AGENCES. 

3. SEWER LDW CONSTRUCTION SHALL BE IN ACCOWANCE WITH T l E  
REQUNEMENTS OF MAG SPECIFICATION SECT ION 6 15 WITH THE 
EXCEPTION THAT VCP AND CONCRETE PIPE ARE NOT ACCEPTABLE. 

4. TRENCH EXCAVATION, BACKFILLING AND COMPACTION SHALL BE IN 
ACCORDANCE WITH THE REQUIREME3JTS OF MAG SPECFICATION 
SECTION 601. 

5. SEWER LLNES REQUIRE A MIMIMUM OF 6 FEET OF BACKFILL TO TOP OF 
PIPE. 

6. WATER TIGHTNESS TESTING OF THE SEWER LLNE S H U L  BE PERFOIWED 
TO SHOW THAT LEAKAGE DOES NOT EXCEED 200 GALlDAYlINCH 
DlAMETER/MTLE OF PJF'E. EXFLTRATION FROM MANHOLES S H a L  BE 
LTMITED TO 0.1 GALLKOURNERTICAL FOOT. 

7. WATER TIGHTNESS OF SEWERS AND MANHOLES SHALL BE DETERMINED 
BY EXFKTRATION OR LOW PRESSURE AIR TESTING IN ACCORDANCE WITH 
A.A.C. R18-9-E301(D){3)(f). 

8. ALL PVC S E W R  LINES h4UST BE TES'I'ED USING LOW-PRESSURE AIR- 
TESTING (ASTM METHOD I; 1417-92, REAPPROVED 19981, IN ACCORDANCE 
WlTH A.A.C. R 1 W E 3 0 1  (D>(Z)(i)(i). 

9. THE TOTAL LENGTH OF SEWER LINE IWST BE TESTED FOR UNIFORh4 
SLOPE, FN ACCORDANCE WITH A.A.C. R18-9-E301(D)(Z)(k). 

10. DEFLECTION RSTTNG SHALL BE DONE ON ALL SEWER LINES MADE OF 
FLEXIBLE MATERIALS TO ENSURE THE INSTALLATION MEETS OR 
EXCEEDS MANUFA@TURER'S ECOMMENDATIONS, IN ACCORDANCE WITH 
A.A.C. R18-9-E301(D)(2)(i). 
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Z f . INTERIOR MANHOLE COATING SYSTEMS SHALL BE APPLED TO 
MANHOLES WITH SEWERS 15 JNCHES AND LARGER FOR CORROSION 
PROTECTION. T€E LFNLNG SYSTEM SHALL BE APPROVED BY GLOBAL 
WATER RESOURCES PRIOR TO INSTALLATION. T-LOC SYSTEMS ARE NOT 
ACCEPI'ABLE. 

12. DIP SEWER SHALL HAVE A POLY'tTRETHANE OR CEIiAMIC EPOXY 
TNTERIOR L3"G SYSTEM WITH A MINIMUM THICKNESS OF 40 MXS. 
LINING SHALL RE PROTECT0 401 OR AN APPROVED EQUAL SYSTEM. 

I 3. IN ACCORDANCE wrm A.A.C. R ~ ~ 3 0 1  (rqi)(d),  SEPARATION 
BETWEiEN WATER AND SEWER MATN SHALL COMPLY WITH 'l'J33 
REQUJREMENTS OF 18 A.A.C. 5, ARTICLE 5. 
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GLOBAL WATER RESOURCES, LLC 
RECLAIMED W A E R  NOTES 

1. AL,L WORK AND MATERIALS SHALL CONFORM TO GLOBAL WATER 
RESOURCES STANDARDS, LATEST REVISION, THE ARIZONA DEPARTMENT 
OF ENVIRONh4ENTAL QUAtfTY STANDARDS AND REVISIONS, CURRENT 
MAG SPECETCATIONS, AND ANY REQUTREMENTS OF THE AUTHORIZED 
LOCAL GOVERNING AUTHUFUTY, AS APPLICABLE. IN THE EVENT OF A 
CONFLJCT, THE MORE STRINGENT REQUIREMENT S W L  GOVERN. 
FAILURE TO MEET ANY OF THESE REQUIREMENTS SHBLLL BE CAUSE FOR 
REJECTION. 

2. PRIOR TO CONSTRUCTION, ALL PERMITS SHALL BE S E C W D  AS 
€EQUIRED FROM THE APPROPRIATE GOVERNING AGENCIES. 

3. RECLAIMED WATER L W  CONSTRUCTION SHALL BE IN ACCORDANCE 
Wl”H THE REQUIREMENTS OF MAG SPECIFICATION SECTION 616. 

4. TF€ENCH EXCAVATIOH, B A C m m G  AND COMPACTION SHALL BE IN 
ACCORDANCE WITH THE REQUmMEWS OF MAG SPECPICATION 
SECTION 601. 

5. PVC PIPE SHALL BE AWWA (2-900 CLASS 150 FOR LINES 6 INCI-EES TO 12 
INCIIES IN DIAMETER AND AWWA C-905 CLASS 165 FOR LINES LARGER 
THAN 12 INCHES. 

6. AIL RECLAIMED WATER LINES 12” AND LARGER MUST HAVE A 
MINIMUM COVER OF 48 INCWES OVER TlE TOP OF TWE PIPE TO FlNISH 
GRADE. 

7. E SHALL BE TI32 CONTRACTOR’S SOLE RESPONSIBILFTY TO VERTFY THE 
PRESENCE AND LOCATION OF ANY AM3 ALL EXISTING OVERHEAD 
AND/OR UNDERGROUND UTLXTIES THAT MAY INERFERE WITH THIS 
CONSTRUCTION, WI-IEiTER OR NOT SAID UTILlTIES ARE SHOWN ON THE 
CONSTRUCTION PLANS FOR THIS PROJECT. CONTWISTOR S I W L  
ADEQUATELY PROTECT AND MAINTADJ SUCH UTILITIES AND UBSERVE 
ALL POSSIBLE PRECAUTIONS TO AVOID ANY DAMAGE TO THESE 
FACILITIES. 

8. IT WALL BE T I S  CONTRACTOR’S RESPONSBLlTY TO UNCOVER ALL 
EXISTING RECLAIMED WATER LINES BEING CONIWCED TU, AND TO 
VERIFY THE LOCATION, DEPTH, AND SIZE OF PIPE, BEFORE ANY 
CONSTRUCTION BECXNS. 
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9. ANY CONSTRUCTION PERFORMED WITHOUT THE KNOWLEDGE OF THE 
GLOBAL WATER RESOURCES INSPECTOR OR HIS REPRESENTATWE IS 
LIABLE FOR REMOVAL AND REPLACEMENT AT THE CONTRACTOR'S 
EXPENSE. 

10. ALL FRAMES, COVERS, VALVE BOXES, ETC., SHALL BE ADJ'USTED TO 
FD?JSI-IED GKADE PWOR TO PLACING OF ASPHALTIC CONCRETE SURFACE 
COURSE BY THE CONTRACTOR. VALVES MORE THAN 5 FT IN DEPTH SHALL 
BE PROVIDED WITH EXTENSIONS. 

1 I .  THE CONTRACTOR SHALL SCHEDULE A PRE-CONSTRUCTION 
CONFEMNCE WITH THE GLOBAL WATER RESOURCES INSPECTOR AT (602) 
550-3787 PRIOR TO START OF CONSTRUCTXON. 

12. THE CONTRACTOR SHALL NOTLFY THE GLOBAL WATER RESOURCES 

CONSTRU CTXON 
INSPECTOR AT (602) 550-3787 AT LEAST 72 HOURS IN ADVANCE OF ANY 

13. ALL RECLAIMED WATER LINES SHALL BE PRESSURE AND LEAKAGE 
TESTED IN ACCORDANCE WITH MAG SECTION 610.14. RESULTS ARE TO BE 
GIVEN, IN WRITING, TO GLOB& WATER l2ESXJRCES. 

14. ALL BENDS AND FITTNGS SHALL BE INSTALLED WITH RESTKADED 
JOINTS IN ACCOFKDANCE WITH MAG STANDARDS. CONClWTE THRUST 
BLOCKS AS A SUBSTITUTE FOR RESTRAINED JOINTS ARE NOT 
ACCEPTABLE. 

15. CONTRACTOR SHALL INSTALL LOCATIBG WIRE AND PURPLE 
LOCATING TAPE ONE FOOT ABOVE THE TOP OF RECLAIMED WATER LINES 
PRIOR TO BACKFILL. 

16. ALL COPIES OF TESTING RESULTS ARE TO BE GIVEN TO THE GLOBAL 
WATER RESOUKCES INSPECTOR 

WRIfR.. , 
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SCALF: NONE DATE: MARCH 2005 DflAIL NO. 1 

9' ( T Y P > - I  
L/- FIRE HYDRANT 

W. 0 

TOP OF CURB 

4' MAX 

-LANGE 

GRADE 
SIDEWALK 

WITHOUT SIDEWALK 

R.U,W. : I P.U.E. 

r5' cTYP' ! 
I 

FIRE HYDRANT 

TOP OF CURB 
FINISH GRADE 
BEHIND SIDEWALK 

4' MAX 

WITH SIDEWALK 

?%VALVE BClX COVERS SHALL BE LEVEL WITH THE ADJACENT TOP OF CURB OR BACK [IF SIDEWALK. 
NCl VALVES SHALL BE LOCATED IN SIDEWALKS. 
2. ALL FIRE HYDRANTS SHALL BE CLDW MEDhLLION WITH A 4' MIN BURY DEPTH, 5-&' MAIN VALVE OPENING, 
DNE 4' PUMPER CONNECTION, AND TWO 2-%' HOSE CONNECTIONS, NO SUBSTITUTIONS ALLOWED. 

GLOBAL WATER RESOURCES, LLC 
22601 NORTH 19fH AVENUE 
SUITE 210 
PHOENIX, ARIZONA 85027 
623.580.9600 PHONE 
623.580.9659 FAX 
WWW. GWR E SO U R C E SI CO M 

STANDARD DETAILS 

FIRE HYDRANT ASSEMBLY 



r AND GUTTER 

623.580.9 600 PHONE 
623.580.9659 FAX 
WWW.GWRESOURCES.COM 

W I - 7 
4’ SIDEWALK 

SCALE: “E DATE MARCH 2005 DETAIL NO. 2 REV. 4 

16’ 

TYPICALLY D?4 
CENTERLiNE OF LOT 

8’ PUE 

17 
t 

w i 

25‘ 
I 

16’ I 25’ 
I I I 

-I  6’ MINIWM 
SEPARATION 

a’ PUE WRTER METER 
BDX (TYP) 

2‘ tTYP>--I 

=I WATER HAINS SHbLL BE LDCATED ON THE NDRTH AND EAST SlDES !IF THE STREET A MINIMUM DF 1.5 FT BEHIND THI 
SIDEWALK. SEWERS SHALL BE LOCATED ON THE SOUTH AND WEST SIDES CtF THE STREET, 6 FT FROM THE CENTERLINE. 

t 
GLOBAL WATER RESOURCES, LLC 
22601 NORTH 19TH AVENUE 
SUITE 210 
PHOENIX. ARIZONA 85027 

STANDARD DETAILS 

I NPlCAL STREET LAYOUT 

http://WWW.GWRESOURCES.COM


-30' WATER T I M T  RANHOLE 

SCALE NONE DATE: MARCH 2055 DETAL NO. 3 

FRAME AND COVER PER ,/ MAG STD DETAIL 423 

REV. C 

/ -ATTACH FRAME AND CDVER . . . . . . - . / ,/ DIRECTLY TU~El34f  SECTIDN. 
DO PIOT INSTALL ADJUSTING RINES. 

24' FOR 4' DIA MH'S 
36' FOR Y DIP, MH'S 

CTYP ALL AROUND) 

CONCRETE ENCASEMENT R ~ N G J  
FROM FRAME AND CDVER TO 
BOTTDM OF CDNE SECTlUK 

NU F DRMlNG REQUIRED, 

PRECAST CDNCRETE RISER 
SECTIDN PER MAG STD 
DETAIL 420-1. DO NDT 
INSTALL STEPS. 

4' TYPICAL. 5' REQUIRED FOR 
SEWERS > 15' OR DEPTHS > 10' + 

TOP OF SEWER SHALL I 
PRFCAST BASE SECTIDN. I I  

8' FOR MH'S 10' OR LESS. 1 
12* FUR MH'S UVER ID' DEEP. 

N m i  COMPACT TO 95% MJN DENSITY PER MAG SPEClFICATIONS SECTIRN 6M. 

GLOBAL WATER RESOURCES, LLC 
22601 NORTH 19TH AVENUE 
SUITE 210 
PHOENIX, ARIZONA 85027 
623.580.9600 PHONE 
623.580.9659 FAX 
WWW.GWRESOURCES.COM 

STANDARD DETAILS 

WATER TIGHT MANHOLE 

http://WWW.GWRESOURCES.COM
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FLOW CHART FOR REQUEST AND APPROVAL 
OF WATER AND WASTEWATER SERVICE 

Request for Service 

i 

Develop Infrastructure 
Coordination Agreement - 

“Will Serve” Letter 

CWR Cornptetes Capacity 
Assurance Forms 

\ 

he-Design Meeting to Discuss 
Conformity with Master Plan 

and GWR Stondads 
I 

- 
Plans Submitted in Accordance 

with the Local Governing 
Authority’s Procedures 

Plans Reviewed by GWR 

I 
f 

Addressed from GM’R and 
Applicable Governing Authorities 

I 7 
& Start Construction 
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